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THIS ECONOMICAL HEATING PUMP. 
OPERATES WITHOUT ELECTRIC CURRENT 





The Jennings Vapor Turbine Return Line Vacuum Heating Pump requires 
no electric current, eliminating the one biggest expense item in the oper- 
ation of an ordinary return line pump. This is because the motive power 
is a special turbine operating on steam direct from the heating system. 
Steam used to drive the turbine is returned to the system for heating, 
with little heat loss. 


The really important saving promoted by the Jennings Vapor Turbine is 
in the system itself, however, for this is the only heating pump that can 
operate continuously with economy. Continuous operation means uniform 
circulation, and uniform circulation means a big saving in steam. 


This pump has but one moving part, no internal wearing parts, and no 
internal lubrication. It is compact and quiet, and will give long and satis- 
factory service at the lowest maintenance cost. Bulletin No. 246 tells all 
about it. It is free on request. 


THE NASH ENGINEERING COMPANY 2 
SOUTH NORWALK, CONNECTICUT, U. S. A. oA 
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Wide World 


and poison gas defense today taxes the ingenuity of ven- 


tilation engineers. Here, in detail, is an up-to-the-minute 


review of European practice in air-raid shelter design 


By JOSEPH F. KERN, Jr.t 


ITH what may be a new World War now raging 

in Europe, American engineers are giving in- 
creasing attention to the protection of civilian popula- 
tion from air raids. European engineers have for years 
been occupied with this problem, and now practically 
all European cities have numerous air raid shelters. 

Up to the present time there has been no single solu- 
tion to the problem, some engineers advocating deep 
shelters to give complete protection even from direct 
hits, while others propose less expensive and more 
easily constructed shelters, designed to give protection 
merely from shell fragments and poisonous gases. 

In general, current practice seems to follow the latter 
view mainly because of the expense involved and also 
because of the lack of knowledge of the effect of high 
explosives on shelters. A deep shelter designed to give 
complete protection would probably have to be not less 
than 60 to 80 ft. deep depending upon the type of soil, 
if no protection at the ground level was provided. 

_ Shelters may be constructed as a separate structure 
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in the ground outside of the building in which civilians 
are normally housed, in a special room in the base- 
ment, a protected room on the ground floor, or in an 
inner room on an up-stairs floor. The most’ desirable 
rooms are those that are constructed underground or in 
a basement of a building, since in these cases greater 
protection is secured from shell splinters. With rooms 
used above the ground level, there is always the possi- 
bility of shell fragments striking upward through a 
window below the sheltered room and then through 
the floor of the shelter. 

Heating and ventilating engineers are primarily in- 
terested in the ventilation of these shelters. Ventila- 
tion practice in air raid shelters differs considerably 
from ordinary ventilation practice, in that usually the 
rooms have a large number of people crowded into a 
small. space and also complete protection must be pro- 
vided against poisonous gases. The ventilation system 
has to be designed so that it will operate whether or 
not outside power is available and also provision must 
be made for a number of auxiliary air inlets so that 
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a continuous supply of outside air is available even 
though some of the inlets may be destroyed by bombs 
or falling debris. 


Types of Shelters 


From the standpoint of ventilation, air raid shelters 
may be classified into four general groups: 

(1) Shelters with natural ventilation in which pro- 
tection from gas is secured by the use of indi- 
vidual gas masks. 

(2) Shelters with mechanical ventilation in which 
protection from gas is secured by filters in the 
ventilating equipment. 

(3) Shelters which are completely gas tight and in 
which no ventilation is used and dependence for 
air for breathing is laid on apparatus for re- 
vitalizing the air. 

(4) Shelters which are completely gas tight and have 
no source of ventilation. Dependence for air for 
breathing in this case is laid on the air within 
the room. 

The first type of shelter is, of course, the cheapest 
type to construct since it is not necessary to make it 
gas tight or to have air locks for entering. Protection 
from shell splinters or possibly direct hits is provided 
by the shelter itself while gas protection is provided by 
individual gas masks. 

The second type of shelter gives complete protection 
from both shell splinters and/or direct hits as well as 
from gas attacks. This is a common type of shelter 
and a constant amount of outside air is supplied for 
ventilation purposes. All outside air is passed through 
filters which remove the poisonous gases so that no gas 
masks are necessary. A slight air pressure is main- 
tained within the shelter to prevent the infiltration of 
outside air. 

The third type of shelter also gives complete protec- 
tion from both shell splinters and/or direct hits as well 
as from gas attacks. In this type of shelter a continu- 





A typical French air raid shelter. In the background can be seen ventilat- 
ing equipment for removing poisonous gas from outside air which is used 
A pedal-driven fan is provided in case of 


for ventilating purposes. 
power failure. 
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ous supply of oxygen is necessary and some Means 
must be provided to remove the excess heat and 
moisture given off by the occupants. 

The objection to this type of shelter lies in the fac 
that it needs a supply of chemicals or compressed air 
or oxygen and is therefore expensive to maintain and 
requires skillful operation. Also the chemicals are yseq 
whenever the plant is in use whether gases are present 
or not and the shelter must be hermetically sealed be. 
cause any attempt to maintain a positive pressure in 
the shelter results in the use of prohibitive quantities 
of air or oxygen. 

The fourth type of shelter gives complete protection 
from shell splinters and/or direct hits as well as gas, 
It requires, however, a comparatively large room as 
the room must be completely gas tight and sufficient 
volume must be provided to meet the need for oxygen 
and sufficient surface provided to dissipate the human 
heat. 


Size of Shelters 


The size of air raid shelters depends mainly on the 
number of people to be sheltered but is also influenced by 
need for providing for adequate access, floor space per 
person, breathing space, heat and activity of the occu- 
pants. Where a large group of people must be sheltered 
and where adequate space is available, the British gov- 
ernment recommends the shelters be limited to 50 per- 
sons to lessen the casualties due to a direct hit and also 
to make access to the shelter easier. Shelters holding 
up to 200 persons are allowed by the British govern- 
ment where space is too restricted to build a number of 
smaller shelters. 

In any particular shelter the size is determined by 
three main considerations, floor space, breathing space 
and internal heat. 

The amount of floor space required depends upon 
the number of people and the activity they are en- 
gaged in while in the shelter. In normal! shelters with 
the occupants not engaged in any special 
activity, 6 sq. ft. per person has been 
found adequate for seating and gang- 
ways. Where the occupants are engaged 
in a particular activity, the floor space 
required will depend upon furniture and 
other equipment. 

The amount of breathing space neces- 
sary depends upon the type of shelter, 
whether with natural or mechanical ven- 
tilation or completely gas tight, as well 
as the number of people. It has been 
found that with a mixed population, in- 
cluding children and old people, the con- 
centration of CO. should not exceed 2%. 
Therefore in any shelter sufficient ven- 
tilation or breathing space should be pro- 
vided to keep COz content within this 
requirement. It has been found that 150 
cu. ft. per hour per person is about the 
minimum amount of ventilation air which 
must be supplied. 

The heat developed within the shelter 
by the people and the equipment such as 
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lights must be dissipated in some manner 
if the shelter is to remain comfortable. 
In ventilated shelters a considerable por- 
tion of the heat is removed by the ven- 
tilation air while the rest is removed by 
conduction through the floors, walls and 
ceilings of the shelter. In unventilated 
shelters all of the internal heat must be 
removed by conduction. It can be seen, 
therefore, that in all shelters but par- Pott 


ticularly in unventilated shelters, the Drive fo >> 


amount of wall, floor and ceiling surface Fan 
is of considerable importance from the 
standpoint of removing internal heat. 


Filtered Air Qutlet-~._ 


Flowmetér--- + 


> 


Foul fir Inlet, 
| 
Sees 


Sane 


--13,750 Cu. Ft/Hour: 











<=} 
=] 


Air Filter Umit 


Air Filter Unit 
19 


De Zin 


174 


-Motor Drive +. 
Timber ‘Stand 








— ae 
ae 








41%" 





2'444" 


























‘a 
mi 

















In calculating the amount of internal 








646" 





heat to be dissipated it is necessary to 
take into account the heat of lights, 3.4 











B.t.u. per watt hour, and the heat of the 
people, 400 B.t.u. per hour for persons 
of slight activity. Where persons in the 
shelter are engaged in more active tasks 
their heat release may be considerably 
higher and this must be taken into consideration. 

Another point to be noted is that persons in the 
center of a large group require lower air temperatures 
to be comfortable because the persons surrounding them 
screen them from comparatively cool walls. 

In mechanically ventilated shelters since it is neces- 
sary to treat all the outside air taken in during a gas 
attack, the amount of air entering the shelter is lim- 
ited, therefore, the amount of heat and moisture which 
this ventilated air can remove is also considerably lim- 
ited. Because of this, the practice has been to depend 
upon the outer surface of the shelter to remove a large 
portion of the internal heat. It is, therefore, important 
that a sufficient amount of surface area be provided 
per occupant to insure dissipation of his bodily heat 
without causing too great an increase in the tempera- 
ture of the air shelter. Shelters built underground and 
of stone or metal will therefore be found more satis- 
factory than shelters constructed of wood. It is im- 
portant that shelters should not be placed near sources 
of heat, such as boilers or hot pipes and also that no 





TABLE 1—TOTAL INSIDE SURFACE AREA REQUIRED 
PER PERSON FOR DISSIPATING HEAT IN 
AIR RAID SHELTERS 
































Maximum TIME oF Occv- 
VENTILATION PANCY—Hrs. 
TYPE OF RATE 
SHELTER Cu. Fr. 3 12 
Per Hr. : 
Totat INsmE SuRFACE— 
So. Fr. 
egg Gas 
GHT, ABOVE oR None 
100 
BELow Grounp ” 
MECHANICALLY 150 40 —_— 
VENTILATED 
ABove Grounp 450 30 50 
MECHANICALLY 150 20 — 
VENTILATED 
BeLow Grounp 450 _— 25 














HEATING & VENTILATING, OCTOBER, 1939 


Typical air raid ventilating and filtering unit for protection against poison- 
ous gas. This unit is designed to take care of the needs of a shelter housing 


50 persons. 


piping pass through the shelter. 

Table 1 gives some information on the surface re- 
quirements for dissipating heat in unventilated, gas 
tight shelters and mechanically ventilated shelters. 

In the ventilation of air shelters, the air should be 
drawn in from the highest outside point possible. 
Poisonous gases used in bombing attacks are always 
heavier than any air, and by having an intake at a 
high level, high concentrations of gases are avoided 
and the filters will last considerably longer. A height 
of 30 ft. above street level and 10 ft. above adjacent 
roof levels has been recommended as a minimum. In- 
take pipes should be placed in well protected positions 
and should be so constructed that they will be unlikely 
to collapse and close up by damage. 


Ventilation Equipment 


Ventilation equipment consists of the inlet duct, 
blower, filters, and necessary dampers and air inlets. 
It is usual practice to have the blower power-driven 
with provision for operation by an alternate source of 
power. The blower is frequently driven by electric 
motors and the auxiliary source of power either manual 
or gasoline engine located outside the shelter. 

The filters provided in the ventilation equipment 
must be able to stop or absorb all of the poison gas in 
the air and must be so arranged that they may be easily 
replaced when they are no longer effective. The gases 
which might be used in time of war have been classi- 
fied as follows: 

Group I. Gases which may produce disablement 

or death. 

(a) Vesicants (or blister gases). ; 
Mustard gas (dichloro-di-ethyl sulphide). 
Lewisite gas (chloro-vinyl-di-chlor-arsine). 

(b) Asphyxiants (or lung irritant gases). 
Chlorine, phosgene, di-phosgene and 
chloropicrin. 

(c) Paralysants. 

Hydrocyanic acid and hydrogen sulphide. 
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Group II. Gases used primarily as harassing 

agents. 

(a) Lachrymators (or tear gases). 
Chlor-aceto-phenone, ethyl-iodo-acetate, and 
bromo-benzyl-cyanide. 

(b) Nasal irritants (or nose irritant gases). 
Di-phenyl-chlor-arsine, di-phenyl-amine- 
chlor-arsine, and di-phenyl-cyano-arsine. 

Group III, Gases liable to be encountered under 

war conditions. 

(a) Carbon monoxide. 

(b) Nitrous fumes. 

(c) Screening smokes. 

Phosphorus, chlorosulphonic acid, titanium- 
tetrachloride and _ chlorinated - hydrocarbon 
series. 

(d) Fumes which may be encountered in fire- 
fighting. 

Just what the substance is that is used in these filter- 
ing units is not generally known. It is believed to be 
activated carbon, such as activated charcoal. It is a 
well known fact that the filtering unit in the present 
military gas mask contains a specially prepared char- 
coal, soda lime and a highly efficient mechanical filter. 
The activated charcoal attracts the molecules of the 
poisonous gas and holds them physically on its surface. 


Approximately, one-half or more of its own weight in 
gases can be held by activated charcoal. Because this 
charcoal does not retain some of the highly volatile 
acid gases, such as phosgene, but gradually releases 
them, soda lime is frequently used in conjunction with 
the charcoal. The gases which escape from the char- 
coal are caught by the soda lime and enter into chem- 
ical combination. The soda lime also serves to free the 
charcoal of certain of the gases, thus making it possible 
for the charcoal to pick up more gas. Just what pro- 
portion of charcoal and soda lime is employed i Is not 
known but early American gas mask canisters were 
filled with a mixture of 60% charcoal and 40% soda 
lime. 

Certain of the above gases, particularly those in the 
irritant gases and smoke groups, must be removed by — 
a highly efficient filter. The extremely small solid and 
liquid particles of which these irritant gases and smoke 
groups are made up, are so small that they cannot be 
seen with the ordinary high powered microscope, so it 
can be seen that an extremely fine filter must be em- 
ployed to remove them. One authority states that the 
average diameter of each particle is less than one four- 
millionth part of an inch. During the World War felt 
was found to be the most efficient filters in gas mask 
canisters. 





New Building Has Ultra-Quiet Air Conditioning Motor 


HE largest known synchronous motor powered 

from a city network for air conditioning is also 
believed to be the quietest for its power and speed. The 
motor which is rated at 1000 hp. has been placed in 
operation in the new International Building in Rocke- 
feller Center, New York City. 

Operating at unity power factor, the 1200-r.p.m., 
three-phase, 60-cycle, 208-volt, Westinghouse motor 
drives a 4300-r.p.m. centrifugal compressor. The noise 
level of the unit was 83 1/3 decibels during tests. This 
result becomes more significant when compared with 
the average sound levels of a typewriter, 72 decibels; 
an ordinary conversation, 62 decibels; and heavy street 
traffic, 90 decibels. 

Minimum vibration and noise were secured through 
special design and correctly proportioned electrical and 
mechanical parts. To illustrate the degree of manufac- 
turing accuracy, the coupling, a fractional part of the 
rotating element, was pressed on the motor shaft while 
under construction to balance it accurately and dynam- 
ically along the rotor. A steel hood enclosing the back 
of the motor frame further reduces noise. 

In choosing motors for air conditioning of large build- 
ings, a noticeable trend is toward synchronous motors 
in large sizes. At full load, the synchronous unit is 
114% more efficient and costs 10% less than the wound 
type motor. This motor is a two-bearing machine flex- 
ibly coupled to the centrifugal compressor. 

Voltage is maintained constant with induction type 
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regulators. The maximum load that may be applied 
at one time without affecting other connected loads, 
such as lamps and motors, is 3200 amperes. 

Since the locked rotor or starting current at full 
voltage is 9500 amperes, it is necessary to reduce this 
value to the set limit. The control keeps the current 
additions within this value and timed to permit the 
regulator to restore the normal voltage. The control, 
essentially a bank of resistors with relays and con- 
tactors, is timed and proportioned to limit the current 
increases and the intervals between additions. 

The motor is first connected in series with the full 
bank of resistors, limiting the total current drawn from 
the line to 3160 amperes. After a pre-determined time 
interval, sufficient to allow the regulator to restore 
normal voltage, the first section of resistance is shorted 
out of the circuit, and at this stage 3000 amperes is 
drawn from the line. Again the regulator restores com- 
mon voltage, and the second step of resistance is short 
circuited, with 2800 amperes drawn from the line at 
this time. At a later interval, the motor comes com- 


_ pletely up to speed, is placed directly across the line 


and the field is excited. The motor is now synchronized 
and in regular operation. 

During this starting sequence, the motor is gradually 
brought to synchronous speed, with a consequent fall- 
ing off in current drawn from the line. Reduction from 
this cause, plus the starting sequence, results in the 
final decrease to full load current of 2160 amp. 
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Heating and Ventilating a Large 
Metropolitan High School 





Central High School, Philadelphia, Pennsylvania. 


The problems of designing the mechanical 
equipment for an important high school in a 
very large city are complicated both by the 
size of the project and the numerous student 
activities which today play a prominent part 
in a large modern institution such as the Phila- 
delphia Central High School, here described. 


ARLY in 1939 the School District of Philadelphia 
completed a new high school building which con- 
stitutes one of that city’s most modern and beautiful 
schools. The building houses what is probably the city’s 
most famous high school—Central High School—and is 
situated on the southwest corner of Ogontz Avenue and 
Olney Avenue in the fifty-ninth ward. The building has 
an architectural cubage of 4,705,500 cu. ft., 52 class- 
rooms, a gymnasium, auditorium, and lunchroom, and 
has a capacity of 2000 pupils. 
A steam heating system, feeding unit ventilators, con- 
vectors, and four blast heating systems, is employed. 
The air systems ventilate as well as heat the gym- 


nasium, library, auditorium, and a lunchroom on the 
roof. 


Boiler Room 


Coal is discharged from trucks on grade in the rear 
of the building into storage pits from which it is trans- 
ported by an electric tier lift truck across weighing 
scales and thence to two cross-drum water-tube boilers 
operated at a pressure of 25 Ib. per sq. in., and a hand- 
fired firebox type steel boiler. The firebox type unit is 
for heating water and supplying steam at times when 
the large boilers are unnecessary. Each of the large 
boilers contains approximately 3000 sq. ft. of heating 
surface. 

The cross-drum boilers have hand stokers of the Mc- 
Clave-Brooks MA type, equipped to burn No. 3 buck- 
wheat or barley anthracite coal. The firebox boiler has 
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dumping grates All boilers are equipped with forced 
draft fans, driven by steam turbine or motor in the case 
of the large boilers and by a motor in the case of the 
firebox boiler. 

Combustion in the cross-drum boilers is under full 
automatic control. Each boiler is provided with a 
master steam pressure regulator operating on a 2-ounce 
steam pressure differential. Motion from this regulator 
is transmitted through levers to operate the boiler out- 
let damper and the forced draft fan outlet damper. A 
furnace pressure regulator which responds to a <01 in. 
water pressure change in the firebox is connected to 
each boiler to operate the dampers in the branch air 
duct between the main air duct and the ash pit. 

A damper regulator of the hydraulic operated com- 
pensated type controls combustion in the firebox boiler. 

Illuminated draft gages and a pyrometer are pro- 
vided for each boiler. 

Adjacent to the boiler room, but on a floor below the 


_ level of the boiler room floor, is a large ash storage 


room where the ashes are allowed to accumulate until 
the close of the heating season when they are all re- 
moved. 


Heating System 


The heating system is of the downfeed vacuum type 
with one turbine-driven and one motor-driven vacuum 
pump. Steam is generated at 25 lb. pressure and re- 
duced to 2 lb. by three pressure reducing valves in 
parallel. j 

From the basement, steam is distributed direct to the 
various auxiliary equipment and to the four indirect 
heating systems in the basement. A main riser is run 
to the attic to supply the downfeed main which serves 
the unit ventilators in the classrooms, convector radi- 
ators in lobbies and toilets, and the indirect system 
which provides heat and ventilation for the roof lunch- 
room. This main is run practically level in the attic, 
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The two large boilers in the Central High School 
Showing the hand operated stokers. 


with branches taken out of the underside of the main, 
and the ends looped. Runouts to the downfeed risers 
are supported from the roof slab, the main being run 
close to thé roof beams. All steam piping is covered 
with 85% ‘magnesia sectional pipe covering. 

Unit ventilators, as used in the classrooms, are guar- 
anteed to maintain 70F through the occupied area of the 
room with a permitted variation of not more than one 
degree above or below this when measured at a 30-in. 
level. Each unit has four single or two double fans 
operating at not over 775 r.p.m. The noise level limit 
was set at 43 decibels. 

Concealed non-ferrous convector radiation is used in 
the entrance halls, corridors, and other small rooms. 
These are of the cabinet type. 


Indirect Systems 


Each of the four indirect heating and ventilating sys- 
tems consists of a primary heater, air washer, re- 
heater, blower and duct system, and appurtenances. 
The air handling equipment for each of these systems 
is located in the basement, except that for the lunch 
room which is in the attic. Each unit has a fresh air 
and a recirculating air connection, with thermostatically- 
controlled mixing dampers in the inlets as well as the 
vent outlets. Cast iron heating surface is used. The 
air washers are intended to act also as cleaners and are 
guaranteed to remove at least 98% of the solid matter 
in the air. In warm weather the water is recirculated 
and the washers are designed to cool the air through 
60% of the entering wet bulb depression. The air 
velocity through the washers is not over 500 f.p.m. with 
a resistance of not over %-in. of water. 

The system which serves the gymnasium supplies 


air to the locker rooms as well, a volume oi neay| 
300,000 cu. ft. This system has a Capacity of 
34,000 c.f.m. In connection with this system, a secong 
re-heater is used in the air duct supplying the gym 
nasium shower room. This heater is of the extended 
surface type. Its purpose is to maintain a high tem. 
perature in the shower room. The auditorium has , 
seating capacity of 1500, and to serve this space the 
system has a capacity of 45,000 c.f.m.—the largest of 
the four. The cubage of the lunch room is 116,000cu. ft. 
and its system supplies 12,000 c.f.m. The library totals 
223,750 cu. ft. and the system for this room provides 
30,500 c.f.m. 

Sheet metal work around the air handling equipment 
and for the ducts is of No. 22 gage galvanized stegl. 
The ducts are square seamed in longitudinal joints with 
cross joints made with double U slides. Ducts were g9 
braced that regardless of size they are able to bear the 
weight of a man. A 6-in. minimum throat radius was 
required for elbows except where unavoidable; in these 
cases turnblades are used in square elbows. 


Temperature Control 


A pneumatically-operated system of temperature reg. 
ulation and pneumatic damper control is provided. In 
rooms having only direct radiators, the room thermo- 
stat controls a diaphragm valve in the steam line to 
the radiator. In rooms having unit ventilators, super- 
sensitive room thermostats operate in sequence first to 
open the outside air intake damper on the unit to per- 
mit the passage of 50% outdoor air. 

As the room temperature rises to 7OF, the room 
thermostat operates in conjunction with an air stream 
thermostat which is installed in the unit casing above 
the heating surface to control a diaphragm valve in- 
stalled in the steam connection to the heating surface 
to reduce the temperature of the unit air stream toa 
predetermined minimum of not less than 60F. Should 
the room temperature continue to rise above 7OF, the 
room thermostat then operates to gradually open the 
unit outside air damper to pass all of the air from out 
of doors. The control equipment operates on a reverse 
sequence on a falling room temperature. 

Controlled spaces in which unit ventilators and di- 
rect radiators both are installed is equipped with super- 
sensitive room thermostats arranged to operate in. 

















Hot water generators in the Central High School. 
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sequence On a rising temperature first 
to open the unit outside air intake 
damper to permit the passage of 50% 
outdoor air and simultaneously close the 
diaphragm valves in the steam connec- 
tions to the direct radiators at 70F room 
temperature. As the room temperature 
continues to rise, the remaining control 
sequence is identical with that described 
for unit ventilators. Pneumatic controls 
are also used with the indirect systems. 

In the cold air chamber there is an 
insertion thermostat arranged to con- 
trol a diaphragm valve placed in the 
steam connection to the outside row of 
primary heaters. In the air passage at 
the outlet of the air washer there is a 
dew-point thermostat to operate, on a 
rising temperature, first to close a dia- 
phragm valve in the steam connection 
to the second row of primary heaters. 
On a further slight rise in temperature, 
this thermostat operates intermediately 
to open a normally closed louver dam- 
per covering half of the outside air 
intake opening, open a normally closed louver damper 
covering half of the vent opening, and close a normally 
open louver damper covering half of the return air 
opening. 

In the auditorium, library, gymnasium and lunch 
room a pilot room thermostat operates on a rising room 
temperature first to open a normally closed damper 
covering half of the outside air intake opening, open a 
normally closed louver damper covering half of the 
vent opening and close a normally open louver damper 
covering half of the return air duct. On a further 
slight temperature rise the pilot thermostat operates 
to open a pneumatic relay in the air main to the two 
insertion thermostats and simultaneously operates to 
enable an intermediate acting insertion thermostat in- 
stalled in the main discharge duct near the blower out- 
let to control intermediately and in sequence diaphragm 
valves installed in the steam connection to each row 
of the secondary heater, at the same time operating 
intermediately to close diaphragm valves installed in 
the steam connection to the direct radiators in the 
room supplied by the unit. 





Motor driven vacuum pump. 
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Auditorium showing indirect lighting along the side walls and 


ventilating grilles in the ceiling. 


On a falling temperature the pilot room thermostat 
operates the several valves and dampers in reverse 
sequence. 


Exhaust Ventilation 


Vent fans are provided, together with necessary duct 
work, to exhaust air from the auditorium, library, pic- 
ture booth, locker room, gymnasium, shower rooms, 
laboratories, lunch room, kitchen and toilets. Alto- 
gether there are 13 such systems. These systems are 
located in attic spaces and exhaust to the outside. To 
prevent back drafts, back draft dampers are provided 
on all vent fan outlets. 

In the discharge duct from each fan there is an auto- 
matically-operated louver damper. To operate each 
damper there is a two-position damper controller, 180° 
rotation, with crank arm and links. The controls are 
arranged to hold the dampers in the open position 
when the fans are in operation, and to close when the 
fans are not in operation. 

The school was designed by the Building Department 
of the School District of Philadelphia. 


View back of the boilers showing the mechanical draft 
fans with water treater. 











































































NSATISFACTORY distribution of cooled air has 

been the cause of many serious complaints and 
considerable antagonism to air conditioning in general. 
To the general public, the air distribution system is the 
air conditioning system; it is the only part of air con- 
ditioning with which they come in contact. No element 
of an air conditioning system can do more to compen- 
sate for short-comings of other elements of the system 
and, conversely, to upset an otherwise satisfactory in- 
stallation. 

There are unquestionably some instances in which 
the large quantity of air required and the shape and 
obstructions in the room do not permit completely 
satisfactory air distribution with any type of outlet, 
but extreme conditions of this sort are rare, and the 
great majority of installations having poor distribution 
are unsatisfactory not because of these conditions but 
because of improper location of the outlet or because 
of incorrect size or type of grilles or fixtures. 

Some of the blame for this condition must be borne 
by the persons responsible for the selection of the 
grille or other type of outlet. However, until recently 
there have been available no performance data which 
would enable an engineer to make the proper selection. 
The best he could do was to rely upon his experience 
with installations in a somewhat comparable situation. 
While a great deal of engineering of various sorts uses 
successfully this very method of reasoning from experi- 
ence, there are many cases, and this is one of them, 
where so many factors are involved and their interrela- 
tion is so complicated that solution of a particular 
problem by observation alone is extremely difficult. 

Obviously, the production of a: grille selection guide 
involves an extensive program of testing, even to ob- 
tain data for the grilles or ceiling outlets of one manu- 
facturer. While a certain amount of generalization is 
practical, most published data suffer from too much gen- 
eralization and some of it from failure to have the test 
conditions exactly simulate the conditions of actual 
use. The test room should be heated 
by some external means and cooled 
by the entering air, and suitable 
means should be provided for meas- 
uring the quantity and temperature 
of the entering air as well as the 
room temperatures and velocities at 
any point in the room. A suitable 
test room is described in another 
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Fig. 1. Relation between maximum air 
velocity and moving air temperature 
for various room temperatures. 


MOVING AIR MINUS ROOM TEMPERATURE — °F 


+ Manager, Electrical Division, Barber-Colman 
Company, Rockford, II. ° 20 
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Engineered Ajir Distribution For Cooling 


By D. J. STEWARTt 













paper.! A ceiling outlet should be mounted on the 
ing in the same manner as it would be installed in acty 
use. Similarly, for side wall outlets, the latter should 
installed actually in the wall of the test room at the vari. 
ous locations in which the unit would be normally used, 


Standards of Comfort 


Among any group of people there will be found 4 
considerable variation in what is considered comfort. 
able conditions. The research laboratory of the ASH: 
VE has done much work on this subject and has pub- 
lished considerable data. Most pertinent is its papet 
on draft temperatures and velocities.? One’s feeling of 
warmth or coolness is affected by the room tempera: 
ture, the air velocity, and the temperature of the 
moving air relative to the average air temperature in 
the room. 

While the accompanying chart (Fig. 1), taken from 
the article on air distribution already referred to, may 
not be found to accurately agree with the findings of 
the ASHVE when these are completed and published, 
there appears to be little doubt as to the general form 
of such a family of curves as is shown. The velocities 
are averages obtained by the use of the kata thermom- 
eter, an instrument for measuring average velocity re- 
gardless of the direction. 

Those who are in the habit of using a rotating 
anemometer and are not familiar with the kata ther- 
mometer should take particular notice that where there 
is any turbulence the kata thermometer reading will be 
higher than that obtained by the anemometer. The 
greater the turbulence the greater the disparity between 
the two measurements. In the extreme case of a ve- 





‘Air Distribution from Side Wall Outlets, by D. W. Nelson and D.J. 
Stewart (A.S.H.V.E. Journal Section, Heating, Piping and Air Condi- 
tioning, April, 1938, pp. 269-276). ‘ 


Draft Temperatures and Velocities in Relation to Skin Temperature 
and Feeling of Warmth, by F. C. Houghten, Carl Gutberlet and Edward 
Witkowski (A.S.H.V.E. Journal Section, Heating, Piping and Air Con- 
ditioning, Feb., 1938, pp. 145-152). 
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Fig. 2. Unsatisfactory air distribution because cooling air 
; falls into the occupancy zone. 


locity of 50 f.p.m. for Yy, minute in one direction and 
¥ minute in the opposite direction, the kata thermom- 
eter would show an average of 50 f.p.m. while the ro- 
tating anemometer would show an average of zero. 

The reader will observe that the lines in Fig. 1 repre- 
sent border line conditions; that is, that the areas to 
the right and below the lines represent unsatisfactory 
temperatures ‘on the cool side. On the other hand, the 
areas to the left and above the lines, while they do not 
necessarily represent a comfortable room, do represent 
conditions where the occupants are not made uncom- 
fortable by the air conditioning system. For example, 
in an 85F room at 60 f.p.m., an air temperature of 2.4F 
below the room temperature, or 82.6F, would be just 
on the border line of too cool; whereas, in a 75F room 
at the same velocity, the temperature could only be 
1.3F below the room temperature, or 73.7F, before the 
occupants would begin to complain of drafts. 

An air supply outlet fails to give satisfactory dis- 
tribution under any one of the following conditions: 

(1) Air drops into the occupancy zone with a ve- 
locity and temperature combination corresponding 
to, or worse than, the curve shown in Fig. 1 for the 
particular room temperature. 

(2) Insufficient cooling air reaches some part of 
the room so that the room temperature rises at that 
location. 

(3) The cooling air strikes a wall with such ve- 
locity that when it is deflected down that wall its 
temperature and velocity combination is higher than 
permitted by the comfort standards of Fig. 1. 

(4) The maximum instantaneous velocity, meas- 
ured by a vane anemometer, exceeds approximately 
200 f.p.m. This condition, independent of the tem- 
perature, is uncomfortable merely because the mo- 
tion is disturbing to the occupants. ‘The reader’s 
attention is directed to the fact that forced air circu- 
lation in a room is by a progression of whirls or 
turbulences, and that the maximum velocity may, 
therefore, greatly exceed the average. 





Fig 4. Unsatisfactory air distribution because cooling. air 
reaches the rear wall with excessive velocity. 
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Fig. 3. Unsatisfactory air distribution because cooling air 
does not reach the rear wall. 


Obviously, the necessity for observing the temper- 
ature and average velocity at a large number of points 
for every size of room, type of grille, velocity, etc., 
would prolong an investigation of comfort conditions 
indefinitely. However, an observer soon learns with 
experience to locate the worst places by inspection 
combined with approximate readings of temperature 
and velocity so that only in rare instances is it neces- 
sary to make more than a very few accurate measure- 
ments for each test. Since the objective of the testing 
program on which was based the grille selection method 
herein described was not to find all the combinations 
which would fail but rather to find at least one satis- 
factory outlet for every combination of room size, 
height, velocity, etc., a still further reduction in the 
necessary number of tests was possible. 


Smoke as a Visual Check 


A smoke test of each acceptable combination was 
made to guard against the possibility of a gross error. 
Photographs of smoke streams from a number of grilles 
and one ceiling outlet are shown (Figs. 2 to 6, incl.). 

Grille No. 1 (Fig. 2) fails because the cool air drops 
into the occupancy zone. The air temperature and ve- 
locity combination within the occupancy zone is higher 
than that permitted by Fig. 1. Cool air in this particu- 
lar instance probably reaches the rear wall in sufficient 
volume to accomplish the cooling there. Therefore, it 
cannot be said that the throw of this grille is too short. 
In this instance a higher velocity would probably not 
improve matters, merely causing the unsatisfactory 
zone to move further from the outlet. A decrease in 
volume would, if carried far enough, overcome the dif- 
ficulty of dropping into the occupancy zone, but might 
not reach the rear wall. However, a combination of 
decreased volume and higher velocity would probably 
be satisfactory. A different type of grille with a some- 
what greater upward deflection would also, in this in- 





Fig. 5. Satisfactory air distribution from a 
side wall outlet. 
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Fig. 6. Satisfactory air distribution from a ceiling outlet. 


stance, be satisfactory even with the same volume. 
However, if the ceiling were a little lower, no single 
grille would deliver as large a volume as shown with 
satisfactory air distribution. 

Grille No. 2 (Fig. 3) fails because the cool air does 
not reach the rear wall with sufficient velocity. A high- 
er outlet velocity would increase the volume reaching the 
rear wall, as would also a lower aspect ratio,® a greater 
volume, or perhaps a different type of grille. It is pos- 
sible that some of these suggestions might introduce 
other difficulties. For example, too much increase in 
volume would cause the air stream to drop into the 
occupancy zone with too high a combination of tem- 
perature difference and velocity. 

Grille No. 3 (Fig. 4) fails because the cool air reach- 
es the rear wall with too high a velocity. A lower 
velocity, a greater aspect ratio, less volume, or a dif- 
ferent type of grille is indicated. 

Grille No. 4 (Fig. 5) gives satisfactory air distribu- 
tion from a side wall outlet under the particular set of 
conditions existing. 

Fig. 6 shows satisfactory air distribution from a ceil- 
ing outlet under a particular set of conditions. The 


average velocity down the side wall is approximately 
50 f.p.m. 





*Aspect ratio is the ratio of grille width to grille height. 





Fig. 7. Test room for low and moderate ceiling heights 
and room lengths to 50 ft. 
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The Testing Program 


The testing program determined by the foregoing 
considerations was undertaken and has been completed 
in the rooms shown in the photographs (Figs. 7 and 8) 
The smaller of these rooms (Fig. 7) was used for the 
lower ceilings and shorter room lengths, and the other 
(Fig. 8) for the higher ceilings and longer rooms. The 
work was carefully laid out and systematized to avoid 
duplication and to reduce as far as possible the fre. 
quency of changes in the room structure itself, but in 
spite of these efforts the program entailed many 
months’ work by several men. 

With slight modification, the testing method and 
program was followed with ceiling outlets as with side. 
wall grilles. Fig. 6 shows a ceiling outlet in the test 
room. 


Presentation of Test Data 


Based on these tests, sufficient data were obtained 
to enable the publication a year ago of recommenda- 
tions for ceiling heights up to 12 ft., room lengths up 
to 50 ft., air volumes to approximately 1000 c.f.m. un- 
der most conditions, and velocities up to 1400 f.p.m. 
Since that time the work has been extended to include 
much higher ceilings, room lengths up to 100 ft., air 
volumes up to approximately 3000 c.f.m., and velocities 
as high as 2600 f.p.m. 

A sample page of the data for side wall outlets, 
slightly modified for illustrative purposes from the 
printed form for use by the field personnel, is shown 
in Table 1. This particular table is for a velocity of 
700 f.p.m., a‘room height of 9 ft. 6 in., and a mounting 
height of 7 ft. 6 in. The figure in the left hand column 
of each pair is a symbol for a certain type of grille 
(fictitious in this case) and the letter indicates the ap- 
proximate aspect ratio: L for aspect ratios below 3 or 
nearly rectangular; M for aspect ratios between 3 and 
7; and H for aspect ratios greater than 7. 

Accompanying the book of data, made up of ap- 
proximately 150 similar pages for various velocities, 
room and mounting heights, is a chart (Fig. 9) from 
which one may select the nominal size of grille corre- 
sponding to a recommendation from the data page. 





Fig. 8. Test room for higher ceilings and room lengths 
to 100 ft. 
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TABLE 1—SAMPLE TABLE SHOWING METHOD OF GRILLE SELECTION 
Tuts TABLE Appties ONLY TO 700 FT. PER MIN. Am VELOCITY, A Room HEIGHT oF 9% Fr. AND A GRILLE 
MountTi1Nnc HEIGHT oF 7% FT. 





































































































Arr THrow, FEET 
Amr | CorE AREA 12 14 16 20 25 30 35 40 
DELIVERY,| OF GRILLE, 
Coats | “SOFE | yypp | Asrect| type | ASIECX] Tyne |ASPECH Tye [ASPECT | Tyee | ASPECT] Ten |ASTECT | Twen |AGrECr | Tyre | trey 
50 .07 C H eee 
100 14 B H 
150 .21 wenas eee Cc h splat” aie Hade~ Sad 
200 .28 B H D H tenes ae 
250 35 ° E H B M A L 
300 .42 e h Kes eee B L ay Sh Seer ere 
350 .50 b h D M A L 
400 57 RRNA wee B M B L meee. 5 
450 -64 F E H B L. 
500 71 B H Hear mars A L 
550 .78 A M 
600 85 ree B M ete esa 
650 92 paler Trae ihiare's Excuse b h A M 
700 1.00 No Recommendation Made eenas ee B M Pe radee  eer 
750 1.07 ....  «.. | for Conditions in This Region| .... .... B H B M 
800 1.14 .... Use Another Velocity, Quantity per Outlet, Throw, .... A M 
850 1.21 or Mounting Height, and See Appropriate Table .... nee 
900 1.28 Bi wos <slee b h agar 
950 1.35 5 Bae? -eage b m 
1000 1.42 B H 
1050 1.50 aaa. awed 
1100 1.57 B H 
1150 1.64 
1200 1.71 ae ae 
1250 1.78 b h b h 
1300 1.85 
1350 1.92 
1400 2.00 






































Note: Types A, B, C, D and E are fictitious types for illustrative purposes only. Where type and aspect ratio are shown in small letters as 


a, b, c, d or e, the indicated type is on the borderline. 
grilles is suitable. 
A-M or a B-M grille is. suitable. 


Similarly, tables were made up for ceiling outlets on 
the same basic idea, these tables differing somewhat 
in detail, however, from the side wall grille tables. 


Factors Affecting Grille Performance 


The following factors (and probably others) must 
be considered as variables of which grille performance 
is a function: 


Face velocity 

Air volume (c.f.m.) 

Noise 

Aspect ratio 

Grille type and fin arrangement 

Grille mounting height 

Distance of grille from ceiling 

Length of room (throw) 

Temperature differential 

Width of room 

Temperature of walls (especially opposite 
wall) 

Location of return grille 

Type of ceiling—smooth, rough, or beamed 


Obstructions such as columns, light fixtures, 
furniture, etc. 


The first eight factors are variable by the very na- 
ture of the problem and have been found by test and 
experience to be of such importance they cannot be 
neglected. Furthermore, the effect of these factors is 


FOR MP LSP Veh = 
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In this table the heavy horizontal lines indicate the range over which a given grille or 
For example, under a throw 35 ft., a B-H grille is suitable from 750 to r1oo c.f.m. Between 450 and 700 c.f.m. either an 


sufficiently complex so that the judgment of the aver- 
age user cannot be depended upon to produce satis- 
factory results. It is these factors which enter into the 
tables of which Table 1 is a sample. The last six factors 
involve some judgment on the part of the user of the 
data in cases where they differ widely from the condi- 
tion under which the testing was done. 

The temperature difference, item 9, used in all the 
testing was 20F, but enough of the data was checked 
to be certain that it is safe at 25F differential. Differ- 
ences less than 20F are on the side of safety. 

For item 10, charts or tables showing the horizontal 
distribution for various velocities with each type of 
grille are sufficient to enable an engineer to determine 
whether the spread is great enough to fill the room and 
yet not great enough to cause high velocities down the 
side walls. 

Item 11 involves some judgment by the user of the 
tables. For example, if the wall opposite the grille is 
the principal source of heat, it would be advisable to 
have the cooling air strike this wall with a higher ve- 
locity. This can be accomplished by selecting a grille 
which would give suitable distribution in a room slight- 
ly longer than the actual room length. 

Item 12 also requires some judgment unless the re- 
turn grille is located on the same wall as the outlet. 
For good distribution in most rooms, a location on or 
near the wall where the outlet is located is practicable. 
as well as desirable. 
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Fig. 9. Relation between nominal dimension, aspect ratio, 


and volume. 


Beamed ceilings (item 13) present one of the most 
difficult problems, particularly if the beams are of con- 
siderable depth. Every effort should be made to place 
the grille on a wall which permits the air to be blown 
parallel with the beams. 

Obviously the field engineer must use his judgment 
with respect to item 14. 

Nothing has been said concerning the approach con- 
ditions just back of the grille, but it must be apparent 
that the air should approach the rear of the grille at 
approximately right angles and with a reasonably uni- 
form distribution if results are to be expected in ac- 
cordance with the selection data. For structural reasons, 
poor approach conditions cannot always be avoided, 
but suitable adjustable vane dampers are available 
which may be located behind the grille and can be ad- 
justed to produce the desired approach conditions. 


An Illustrative Problem 


To illustrate the use of Table 1, typical of all such 
pages, consider the following problem. The volume of 
air required, temperature differential, shape and size of 
room, including the ceiling height and throw, will be 
specified. The elevation of the grille may also be fixed 
by the architect. The performance of a given grille 
will vary considerably depending, particularly in the 
low ceiling heights, upon the difference between the 
elevation of the grille and the height of the ceiling. The 
normal noise level of the space will either be known or 
can be estimated from tables giving acceptable or usual 
noise levels in various types of buildings. 

Example: Suppose that a grille is to be selected for 
an office (a) 20 ft. wide and 35 ft. long and which re- 
quires an air volume of 850 c.f.m. with a temperature 
differential of 20F; (b) that the office noise level of 
40 db may not be noticeably exceeded; (c) having a ceil- 
ing height of 9 ft. 6 in.; (d) a grille mounting height of 
7 ft. 6 in., placing the center line of the outlet 2 ft. be- 
low the ceiling; and (e) the required throw to be 35 ft. 

SotuTion: The maximum velocity permissible from 
the standpoint of noise must then be determined. A 
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method for such determination has 
been published.* According to thar 
method, the maximum velocity jg 
this instance with a particular type of 
grille and for 800 c.f.m. is 700 f.p.m, 

Table 1, since it covers the ceiling 
and mounting heights and velocity of 
the problem, represents the page the 
user would refer to in solving the 
given problem. 

In the column corresponding to a 
throw of 35 ft. and opposite 850 c.f.m.,, 
the given volume, note that a type B 
grille with a high aspect ratio will be 
satisfactory. The short bold-faced 
horizontal lines which appear in each 
column under throw indicate extent 
of the range of air volumes over 
which the grille or grilles recom- 
mended apply. This grille, as shown 
in Table 1, is suitable for a throw 
of 35 ft. over a range of from 750 
to 1100 c.f.m. at 700 f.p.m. face ve- 
locity. 

According to the table, 850 c.f.m. at 700 f.p.m. re- 
quires a core area of 1.21 sq. ft. The nominal dimen- | 
sions of a suitable grille of high aspect ratio is now 
determined by means of Fig. 9. Any type B unit 
which lies on the line corresponding to 1.21 sq. ft. in 
the H aspect ratio region will answer requirements. A 
46 in. x 5 in. unit is one of the several sizes that might 
be selected; 37 in. x 6 in. and 60 in. x 4 in. units are 
others within the same classification. 

Had the room been shorter, so that a throw of 25 ft. 
was required, no grille in the table would have given 
satisfactory distribution. It would then have been nec- 
essary to have used a lower velocity which, of course, 
would still meet the noise requirement. Actually the 
highest velocity which would permit the distribution of 
this much volume from a single outlet in a room 25 ft. 
long is 500 f.p.m. at which velocity the same type of 
grille would be satisfactory, but naturally a larger size 
would be required. 


Conclusions 


The difficulty of making the necessary tests in the 
field without the elaborate equipment and control 
available in a laboratory, together with the consider- 
able time and expense involved in exchanging or ad- 
justing the grille, has emphasized the necessity of a 
comprehensive selection system. 

A properly trained man, with the aid of information 
of the sort described, can determine in advance whether 
or not satisfactory distribution of the required volume ~ 
of air can be obtained and can pre-select the proper ~ 
outlet to accomplish this end. That one cannot be ex- 
pected to make a proper selection on the basis of his 7 


unaided experience and judgment is well illustrated by | 
~ the inability of even those who have not only had field © 


experience but have conducted this testing to make ~ 
such selections reliably without the aid of the tables. 7 


*The Noise Characteristics of Air Supply Outlets, by D. J. Stewart ~ 
and G. F. Drake (A.S.H.V.E. Journal Section, Heating, Piping and — 
Air Conditioning, Jan., 1937, pp. 65-70). 4 

*Type A, B, C, D, etc., differentiates among different fin arrange- ~ 
ments. : 
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OR some time the Continental Oil Company at 

Ponca City, Oklahoma, has been conducting a 
campaign of public relations and better selling for 
their dealers. This campaign was built around the 
idea of bringing all of the various Conoco products 
into the public eye by means of having travelling dis- 
plays in different parts of the countrv. 

The first bus has recently been completed and put 
into service in the Middle West. A complete air con- 
ditioning system is located in the rear of the bus and 
air ducts were installed on both sides above the window 
line to conserve head room. The gas-engine-driven air- 
cooled condensing unit is mounted crosswise of the bus 
in the rear and gets its fuel supply from the main gaso- 
line tanks. This unit includes its own generating for 
supplying power to the battery from which the gas 
engine starting motor operates. The entire unit is 
mounted on cork to eliminate vibration and deaden all 
sounds from the engine. The lowside unit or fan unit 
is located directly above the gas engine unit and is 
complete with its own cooling coils, blower, motor and 
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Gas Engine Drives Condensing Unit 


to Condition 
Display Bus 


filters. The gas engine unit and the 
low side unit are completely insulated 
with four inches of cork insulation 
which prevents any heat from coming 

‘into the bus and also greatly deadens 
the noise of the gas engine unit. 

Air is drawn into the cooling unit 
from the outside through fresh air 
louvers, and is mixed with return air 

from the inside of the bus from grilles located on the 
floor line. The cooling coil refrigerated by the con- 
densing unit extracts excess moisture and cools the air 
before it is discharged into the duct work by a special 
pressure-type blower. _Anemostats, placed at prede- 
termined intervals in the duct work, diffuse the air 
slowly into the bus interior to create a comfortable 
draftless condition. Some 1300 cubic feet of air per 
minute is introduced into the interior, and the air is 
changed every 1.3 minutes. 

Operation of the conditioning equipment is entirely 
automatic, after its initial start. A thermostat set at 
the desired temperature controls the operation of the 
gas engine unit by starting it when the temperature 
rises above the setting, and stopping it when cooling 
is no longer required. Ventilation is by means of blow- 
ers which operate continuously throughout the operat- 
ing period of the bus. 

The air conditioning equipment is that of Fairbanks- 
Morse. 











































































If stokers are to perform as expected they must 
be selected to deliver the required output to 
the heating system and must then be correctly 
and carefully installed. Here is a statement of 
important points to be taken into account when 
small stokers for anthracite are under consider- 
ation. The author presented the original paper 
at the Second Anthracite Conference at Lehigh 
University in April, 1939. 


HE most important single factor in stoker selec- 

tion is that of size or capacity. The use of an 
adequately sized burner is necessary. A stoker of the 
exact size to give the required rating will produce the 
highest efficiency but a slightly oversize burner will 
permit lower combustion rates resulting in less fly ash 
and will be less critical with respect to fuel. The im- 
portant point to remember is not the efficiency of 
either the stoker or heater alone but the overall per- 
formance of the combined burner and heater. This is 
a fact that the entire anthracite and heating industries 
should keep in mind. Thousands of poor oil burner 
installations have been made as a result of the fact 
that many oil burner salesmen did not recognize the 
importance of overall plant efficiency. 

It is important to determine actual heating require- 
ments by means of a careful heat loss survey. We must 
then make reasonable allowances for piping loss and 
boiler efficiency to determine the actual required input. 
This figure should be multiplied by a safety factor, 
which is ordinarily recommended by the manufacturer. 
In general, a factor of 1.3 will be found practical. 

After having determined the desired stoker capacity 
in pounds of coal per hour we must then determine 
the retort diameter of the burner which will have the 
required burning rate. In one hour the average stoker 
can burn about 16 lbs. of anthracite per sq. ft. of pro- 
jected retort area as compared to an average maximum 
of approximately 6 lbs. per sq. ft. of hand-fired grate 
area. It is this difference in combustion rate which 
permits us to install the burner head inside the com- 
bustion chamber with sufficient clearance, particularly 
in round and square fireboxes. Care must be exer- 
cised, however, in the selection of burners for rectangu- 
lar boilers where the actual width may not be suffi- 
cient to permit clearance for the spilling of ashes. This 
clearance should be at least 1 in. in cases where the 
ash is trimmed off by mechanical agitation, and at 
least 2% in. where gravity is relied upon to clean the 
retort. If the clearance is inadequate the burner may 
be installed below the grate lugs or water legs where 
sufficient space will ordinarily be available. 

There are other points upon which clearances must 





fAssistant Director, Anthracite Industries Laboratory. 
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Selection, Installation, and Performance 
of Small Anthracite Stokers 


By PAUL A. MULCEYT 












be checked in order to obviate unexpected difficulties 
and costs in installation. These include the space ayail- 
able for the various component parts; such as convey. 
ors and air ducts (a) under the water leg (for boilers). 
and (b) inside the ashpit door (for warm air furnaces), 

In all installations, including particularly warm air, 
the stoker must be so proportioned that when the cen- 
ter of the retort is properly located in the firebox there 
will be sufficient room outside the heater for the mech- 
anism and hopper or casing without unduly obstructing 
the fire door. 


Baffles 


Of all the non-routine problems encountered in stoker 
installation work, the least understood is probably that 
of baffle utilization. 

In the first place, no device can accomplish a reduc- 
tion in the over-all rate of flow of gases through a given 
boiler or warm air furnace. The frequently heard 
phrase bottling up the heat means nothing when used 
in this connection. The products of combustion are 
released at a given rate from the fire and obviously the 
same number of pounds per minute must move up the 
flue. 

The real purpose of a baffle is to increase the rate 
of heat absorption from the products of combustion 
by the furnace and boiler walls. This is accomplished 
by bringing the gases into more effective physical con- 
tact with the combustion chamber walls, the prevention 
of short-circuits and stratification. On the other hand 
the advantages so realized may be off-set by the dis- 
advantage of increased draft resistance which results 
from the use of baffles. 

Laboratory tests have shown that the heat absorbed 
within the combustion chamber is reduced by approxi- 
mately one-third when a heater is converted from 
hand-firing to stoker-firing. This puts an additional 
demand upon the secondary surface, and when the 
latter is of sufficient capacity, there is no change in the 
total quantity of heat absorbed. If, on the other hand 
the heater is of insufficient size to provide the neces- 
sary secondary surface, supplementary means must 
be provided to make the primary surface more effective. 

Since a shortage of secondary surface is usually ac- 
companied by low draft resistance, the added resistance 
of a properly designed baffle will not be objectionable 
in most cases. A stoker-fired round sectional boiler 
gave equal efficiencies with and without a baffle when 
three intermediate sections were present. The draft 
loss through the boiler was about doubled by the pres- 
ence of the baffle. On the other hand, with no inter- 
mediate sections the output of the boiler was reduced 
10% or more in changing over from hand-firing, while 
the installation of a baffle restored the heater to its 
original capacity. 
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Summarizing briefly, a baffle when properly installed 
becomes an important part of the heater, and .accom- 
plishes to a limited extent the same result as may be 
attained by the addition of more boiler sections. Where 
sufficient intermediate sections are present, a baffle is 
not only useless, but may interpose excessive draft re- 
sistance resulting in back pressure in the furnace. 

The exact form which a baffle should take depends 
very much upon the boiler construction. In round 
fireboxes the circular horizontal pancake type suspended 
from the crown sheet is ordinarily used. Another type 
which has been found satisfactory in some cases con- 
sists of steel tubes extending from the uptakes in the 
crown sheet down along the side walls. Various baffles 
having the form of boxes, cylinders or cones open at 
the bottom only have also been used with success. 

In the case of rectangular sectional boilers the method 
of baffling may be the same as described above, par- 
ticularly if the firebox is nearly square. The effect of 
baffling may sometimes be attained by closing up some 
of the vertical flues through the crown sheet in such 
a manner as to increase the average length of gas 
travel. Where the gases pass out of the combustion 
chamber at the back of the boiler a vertical curtain 
baffle suspended from the crown sheet may be used 
to force the products of combustion to impinge upon 
the crown sheet and side walls. It may be advanta- 
geous in certain cases to increase the effectiveness of 
secondary surfaces by the use of bricks placed in the 
bottom of horizontal passes. However, this should 
only be resorted to in cases where the available draft 
is ample. 

The height at which a stoker retort must be installed 
should be decided on a basis of convenience and econ- 
omy. The combustion characteristics of anthracite 
place no limitations upon the volume required to com- 
plete combustion. Therefore, neither a low crown sheet 
nor the presence of a baffle will under ordinary cir- 
cumstances produce adverse results, although a free 
space equivalent in height to the retort diameter is 
often recommended in order to avert clinkering. It 
is common practice to install the retort level with or 
slightly below the bottom of the water leg. 


Fly Ash 


One of the outstanding design and performance prob- 
lems relating to stokers is that of fly ash production. 
Fortunately, fly ash is not destructive in the same sense 
as soot, and it is to be considered a nuisance rather 
than a hazard. With a well sealed heater fly ash may 
be entirely confined, and with reasonable care none 
will find its way into the building. On the other hand, 
periodic fly ash removal from furnaces, boilers and 
flue pipes is recommended. Although the horizontal 
surfaces upon which this material alights are considered 
of little value in heat absorption, the fly ash may 
eventually collect in sufficient quantities to obstruct 
some of the vertical surfaces and also increase draft 
resistance. This in turn increases furnace pressure and 
the tendency to force dust into the cellar. 

The presence of a horizontal surface such as a baffle 
above the retort appears to have some effect in re- 
ducing fly ash by deflecting the heavier particles into 
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the ashpit. In general, loss in efficiency due to fly ash 
accumulation is not serious. 


Drafts 


The furnace draft on stoker installations should be 
set with the assistance of a draft gauge. Unfortunately, 
too few dealers have one of these inexpensive instru- 
ments. A fairly accurate setting may be made, how- 
ever, with the assistance of a match or candle. When 
the stoker is operating at maximum output there should 
be sufficient inward pull with the fire door open slightly 
to draw the flame gently over the fire. 

A positive pressure is caused when there is insuffi- 
cient chimney draft to carry off the combustion gases 
at the necessary rate. The building up of pressure 
causes these gases to seek other outlets such as cracks 
in the furnace, or in some cases back through the coal 
conveyor tube. 


Performance 


The subject of stoker performance may be greatly 
simplified by considering the mechanical and com- 
bustion aspects separately. The mechanical operation 
should be judged on the following points: 

(1) uninterrupted operation under normal load con- 

ditions, 

(2) smooth and silent action of moving parts, | 

(3) adaptability of coal conveyor to reasonable 

oversize coal, 

(4) adaptability of ash removal system to occa- 

sional clinkers, and 

(5) freedom from dust and coal tube gassing. 

Combustion performance will be clarified if we first 
approach the subject from the theoretical side. It is 
the basic purpose of a stoker to burn coal in such a 
manner as to make available a maximum amount of 
the potential chemical energy in the form of heat. In 
order to be 100% efficient, therefore, a stoker would 
have to bring about complete burning of the fuel with 
the utilization of only the theoretically necessary quan- 
tity of air. This would mean that all combustible ma- 
terial would be removed from the coal and all oxygen 
removed from the air used, the energy of the combina- 
tion being delivered as (1) radiant heat; and (2) heat 
temporarily absorbed in the combustion gases. The 
furnace, boiler and heating systems are then responsible 
for the amount of available heat which reaches the 
desired ultimate destination. 

There are then two factors which determine the 
quality of performance. The amount of carbon lost 
to the ashpit is the first, since it shows the relative 
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Fig. 1. Diagrams showing various methods of baffling 
boilers when using small stokers. 
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HIGH STACK LOSS 
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‘Fig. 2. Adjustment of air-coal ratio in underfeed 
anthracite stokers. 


quantity of the original coal not available as heat. The 
actual percentage of heat lost is from ™% to 1/10 the 
percentage of carbon present in the ashes. It is very 
important to point this out to the consumer, who may 
not realize that the quantity of ashes being removed 
is only a-small fraction of the coal burned. 

The second factor indicative of stoker performance 
is the composition of the flue gas. If the oxygen in 
the air is completely consumed as would be the case 
in perfect combustion, an orsat analysis would show 
roughly 21% COs and 79% nitrogen. This means that 
all the heat not released in the form of radiant energy 
would be concentrated in the minimum possible quan- 
tity of gas, which is the condition under which the 
maximum amount of this latent heat could be extracted 
for practical purposes. . As the COz content decreases, 
it indicates that larger quantities of air are passing 
through the fire in order to burn out a reasonable 
amount of combustible, and hence the quantity of re- 
coverable heat is diminished. 

Neither of the two factors alone is a complete indi- 
cation of stoker performance, but both taken together 
over a reasonable period of operation tell at a glance 
practically everything that it is necessary to know. 

In order to obtain a practical and useful indication 
of stoker performance expressed in one factor we have 
derived an empiric factor known as performance index 
and defined as follows: 


(COz) 
where, C, 
P = Performance index 
(CQs) = Percent COs in flue gas 
C, = Percent combustible in refuse. 
R = Unit combustion rate (lbs. per 


sq. ft. per hr.) 


This factor is a direct reflection of stoker efficiency 
and indicates minor variations in performance. It is 
not proposed that the performance index need be 
known for all stokers, since there are far simpler meth- 
ods of arriving at the same conclusions in the average 
case. However, where difficulties are encountered, and 
where the combustion performance of the stoker is in 
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question there is probably no more useful method of? 
obtaining the answer. For example, in cases where 
the results are unsatisfactory and yet the stoker jg ap. 
parently operating perfectly, the existence of unknown 
leaks in the heater may be shown. Or where a cop. 
sumer may be complaining of high combustible in the 
refuse the use of the performance index will enable ap 
accurate determination of how much the air flow may 
be increased to more thoroughly burn out the ashe 
without unduly decreasing the efficiency. 

Fortunately, the vast majority of stoker installations 
may be serviced and adjusted without the Necessity 
for any measurements whatsoever. The reason {or 
this is that once the proper coal feed is obtained only 
one adjustment, the fan control, regulates both ashpit 
and flue gas conditions. For the average domestic 
anthracite stoker an air setting which gives an unvary- 
ing ring of well burned out ashes around the periphery 
of the retort is all that is necessary. The width of this 
ring may vary from | in. to 2% in. depending upon 
the size of the stoker and should not extend inside the 
top row of tuyeres. If the air flow is adjusted in this 
manner, it is immaterial whether or not a spot of un 
ignited coal appears at the center of the fire providing 
that it is not of sufficient size to seriously reduce ra- 
diant heat. Fig. 2 shows diagrammatically how the 
air-coal ratio should be adjusted. If, as a result of too 
much air, the ash ring is too wide, the quantity of ra- 
diant heat is reduced and the excess air chills the boiler 
surfaces thus resulting in lowered efficiency. On the 
other hand, with insufficient air and too narrow or no 
ash ring, combustion is incomplete and unburned car- 
bon is carried away with the ashes. A supplementary 
indication of good air setting is the homogeneous ap- 
pearance of the burning surface. Lack of uniformity, 
very often indicates the presence of clinkers resulting 
from insufficient air or other conditions tending to .in- 
terfere with air distribution. “om 

As was pointed out under the discussion of stoker 
selection, the proper sizing of a burner. with relation.to 
the load has a direct bearing on economy. For this 
reason it might be well to say a few words on this 
aspect of performance. The burning capacity of two 
retorts of the same size may vary widely as may also 
the capacity of one burner with different size fuels. 
The average maximum burning rate for underfeed 
anthracite stokers is probably in the neighborhood of 
16 lbs. per sq. ft. per hour of grate area measured in 
a plane bounded by the diameter of the retort. Table | 
shows the coal capacity for various retort diameters 
based upon this average figure. 

























TABLE 1—AVERAGE CAPACITY OF VARIOUS 








RETORTS 
BuRNING | RETORT BuRNING RETORT 
RATE DIAMETER RATE DIAMETER 
10 lbs./hr. 11 inches 25 lbs./hr. 17 inches 
I 5 “ 13 “ 30 “ 18 “ 
20 “ | I 5 “ 40 “ 2 2 “ 











On the other hand, variations of from 25 to 50% 
from this average have been observed. Under ordinary 
conditions the maximum capacity of buckwheat an- 
thracite is considerably above that of rice. 
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The 80-year old building housing the optical shop on the second floor. The 
louvered tower in the center of the roof is used as a fresh air inlet and, re- 
jected air outlet. Note that the windows on the second floor are of glass blocks. 


Rejects in Optical Shop Reduced 
by Air Conditioning 


The Frankford Arsenal in Philadelphia repairs 
and inspects a large portion of the many optical 
instruments used by the U.S. Army. Up to a 
short time ago unclean and moist air caused 
much trouble to the workers in the optical ad- 
justing shop and resulted in the rejection of 
many of the instruments. Now with the instal- 
lation of a special air conditioning system, rejects 
due to dirt and moisture have been practically 
eliminated. One unusual feature of the air con- 
ditioning system is that it has three different 
filters to insure a clean air supply. 


Ur to last year unclean air and high humidities 
caused a large number of rejects in the optical 
instruments repaired by the Instrument Department of 
the Frankford Arsenal at Philadelphia. Frequently, 
during the assembly of field glasses, range finders and 
other optical instruments, dirt settled on the lens and 
in spite of many precautions, remained there when the 
instruments were assembled. This dirt was not appar- 
ent until the devices were inspected. Then it was neces- 
Sary to tear down the instruments, reclean and re- 
assemble. 

High relative humidities also were troublesome, as 
any instruments assembled during humid periods had 
a considerable amount of moisture trapped in them. 
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As soon as the instruments were exposed to lower tem- 
peratures the moisture would condense on the lens, 
making the instrument useless. 

To eliminate these two major difficulties and inci- 
dentally to improve working conditions, it was decided 
to air condition the optical adjusting shop where the 





The four compressor units located in the basement 
of the arsenal building. 
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instruments were assembled. The aims were 
to make the air as clean as possible, to main- 
tain a relative humidity of between 35 and 
45% and to maintain a temperature which 
would be comfortable to the worker. To ac- 
complish these objectives an air conditioning 
system was installed. In actual operation a 
temperature of between 70 and 80F, depend- 
ing upon the outside temperature, is maintained 
by the system throughout the entire year. The 
system must operate continuously since, if shut 
down, dirt and moisture might be deposited 
on the instruments. 

The shop is housed in a room of 70,000 cu. ft. 
and will hold 150 workers when operating un- 
der wartime conditions. It is located on the 
second floor of a two-story building which was 
built some time around 1860. The brick walls 
of this building are 24 in. thick and thus have 
a comparatively high heat resistance. Since it 
was not feasible to seal the double-sash win- 
dows, they were replaced with Pyrex glass 
bricks which serve not only to reduce the heat 
load of the room but also to provide a diffused 
source of light which is very necessary in opti- 
cal works because of glare and reflections. 

Approximately 8000 c.f.m. of conditioned 
air, of which 3000 c.f.m. is outside air, is supplied to 
the shop by a long exposed ceiling duct running the 
length of the room. There are six supply outlets on 
each side of the duct. 

Return air is taken from a point near the floor and 
is carried by an exposed duct to the attic above. 

All of the conditioning equipment except the con- 
densing units is located in the attic space. Outside air 
is brought in through a roof cupola and passes through 
a preheater coil, is mixed with the recirculated air and 
then passes successively through a self-cleaning oil 
filter, direct expansion refrigerant coil, water-spray hu- 
midifier, heating coil, fan, cotton filter and steel-wool 
filter. The oil filter filters out the larger dirt particles, 























This return duct carries from the floor of the conditioned 


space to the conditioning equipment in the attic. 


the cotton filter the small dust particles and the steel- 
wool filter any lint which may free itself from the cot- 
ton filters. 

Located in the basement are four compressors for 
compressing the dichlorodifluoromethane refrigerant. 
These are mounted on two bases, two to a base, and 
one 15 hp. motor is provided on each base. The hot, 
high pressure refrigerant gas after being discharged 
from the compressors passes through a tank and then 
is carried to an evaporative condenser located in the 
attic space. The refrigerant gas is condensed in the 
evaporative condenser and then flows to the direct ex- 
pansion coil in the conditioning unit. 

The tank on the discharge line from the compressors 
serves to eliminate compressor pulsations 
and provides a steady flow of gas to the 
evaporative condenser. This tank was in- 
stalled because the gas: pulsations were 
causing the high pressure gas line to vi- 
brate. : 
Also located in the basement.is a tank 
which is used to store all the refrigerant 
when the system is not operating. 

Operation of the system is controlled 
from a small switchboard on one of the 
walls of the optical adjusting shop. Most 
of the controls are of the pneumatic type. 

The system has been in operation for 
some time and according to the supervis- 
ing personnel has been quite satisfactory 
in operation and the number of rejects due 
to dirt and moisture have been practically 
eliminated. 


The optical adjustment shop showing the main supply duct 
running through the center of the room. 
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UST one person coming into a heating and ventilat- 
J ing contractor’s place of business may take most, 
if not all, his profits for the year. He may be the con- 
tractor’s best customer, or his most troublesome one; 
or perhaps he’s somebody’s collector or salesman. It 
makes no difference. If he comes to the shop on busi- 
ness, the contractor may have to pay him as much as 
the business earns in a year—perhaps more. 

By being open for business a contractor is silently 
inviting people into his place. That word “invite” is 
important, for the people who come in to transact busi- 
ness are known in the law as “invitees.” 

A contractor is responsible for the safety of his busi- 
ness invitees while they’re on his business premises. 
If any invitee is hurt as a result of any defect in the 
place, the proprietor must pay the damages. That’s the 
law, and the sums that injured invitees have collected 
from business men are startling—to put it mildly. 

These “damage” disasters are always unexpected. 
The board-on-the-step case is a good example. There 
a woman customer walked up the entrance steps and 
into an office. In about a half-hour she came out and 
walked down the same steps. Halfway down she fell 
over a board lying loose on one of the steps and was 
badly hurt. At her subsequent suit it was shown that 
the board was there when she walked safely up the 
steps and that its presence was therefore known to her. 
Hence, it was urged, her injuries were the result of her 
own carelessness in failing to avoid the board on her 

-way out. Despite these facts, the court upheld a sub- 
stantial damage verdict in her favor. 

A somewhat similar case was that of the customer 
who, upon entering a washroom connected with a busi- 
ness place, was hurt by falling over a hole in the floor. 
He had used this washroom many times before and 
was presumably familiar with it, but the owner was 
held responsible for the customer’s injuries. The court, 
in commenting on the contention that the customer 
would not have been injured if he had looked where 
he was going, observed that a person is not obliged to 
go through life watching his next step. Generally, a 
customer or other business visitor in a shop or office 
need not be as careful about his next step as he would 
be on the street; he has the right to assume that the 
place is safe for his use. 

Such a small thing as the misplacing of stock or 
equipment, even temporarily, may result in a disastrous 
damage suit. In one business building a narrow pas- 
Sageway was the only access that customers had to a 
department in the rear of the place. A customer walked 
back through this passageway safely and inspected 
some goods. Coming back through the same corridor 
he fell over a box that an employe had left there while 
the customer was in the rear department. A large 
verdict against the proprietor for the man’s resulting 
injuries was allowed on the ground that they were the 
result of the employe’s negligence. 


__—_.. 


tAttorney-at-Law, Media, Pa. 
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Losing a Year's Profits—or More! 


By CHARLES R. ROSENBERG, Jr.t 


A contractor cannot escape liability for a customer’s 
injury by showing that the damage was caused by the 
negligent act of an employe. The boss is supposed to 
have control of his employes and he’s responsible for 
the consequences of the things they do in the course of 
their employment. Ironically, the employer is respon- 
sible for injuries to invitees even when they are the 
result of an employe’s disobeying the employer’s in- 
structions. It’s not enough, says the law, for an em- 
ployer to give instructions intended to avoid injury to 
his business invitees; the burden is on him to see that 
those instructions are carried out. j 

Loose and decayed floor boards, rotted or insecure 
steps and stairs, holes and rough edges in floor cover- 
ings are frequent sources of damage suits. So also are 
fixtures, stock and equipment so placed as to constitute 
a hazard to customers and others. Boxes, tools, and 
items of stock, unless carefully arranged, have a habit 
of toppling over and injuring bystanders. 

A contractor’s responsibility for the safety of his in- 
vitees includes not only his shop or office, but also all 
walks, paths, ramps, steps, and other approaches over 
which he has control. Since invitees are impliedly in- 
vited to use these avenues, the proprietor must keep 
them free from defects that might cause damage. 

Keeping customers and other invitees out of parts 
of the business building that are especially hazardous, 
will help to reduce the risk of injury to business guests. 
“Keep out” or “Private” signs should be conspicuously 
placed to warn invitees away from rooms containing 
stock, tools, engines or any kind of operating machinery 
or equipment. 

Children are a special risk in a business building. 
If a child is attracted to something in the place—a 
machine or sharp tool, for example—and is hurt when 
he attempts to play with it, the owner is responsible 
for the injury. The law recognizes that machinery and 
other things have a natural attraction for children, and 
the burden is put on the owner of such attractive in- 
strumentalities to prevent children from getting access 
to them and being hurt by them. 

A contractor may even be held responsible for a de- 
fect in his place of which he had no knowledge. If, for 
example, a customer is hurt by the giving way of a 
decayed floor board, the contractor will ordinarily be 
held liable whether he knew of the defect or not. If 
a customer is injured as a result of some temporary 
condition—for example, if the customer falls over a box 
or item of stock carelessly left on the floor—the pro- 
prietor is assumed to have what the law calls “construc- 
tive notice”; that is, if the condition existed for any 
appreciable length of time, the law says that the con- 
tractor should have known about it and was negligent 
if he did not. 

Inadequate lighting may also lead to trouble. If a 
customer falls down a stairway or trips over an ob- 
struction or bumps into a sharp, protruding edge, in- 
sufficient light may be the true cause of the accident; 
which means, again, that the contractor pays the 
damage. 
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ARE YOU BUYING AN EXHAUST SYSTEM? 






The third and concluding article in the series 
in which the author offers suggestions to those 
who are purchasing exhaust ventilating equip- 
ment. The first article appeared in the August, 
1939, issue of HEATING & VENTILATING, be- 
ginning on page 16, while the second began 
on page 31, in the September, 1939 issue. 


GREATER controversy exists regarding the rela- 

tive merits of the various types and makes of 
dust filters than about any other single piece of appa- 
ratus in the exhaust system. The writer will attempt 
to give an unbiased opinion of the merits of each type 
and its proper application. 


Gravitational Filters 


This type of filter while theoretically capable of clean- 
ing the air of impurities down to 5 to 10 microns in 
diameter, nevertheless would have to be so huge that 
its cost and space requirements would make it prohibi- 
tive. Without getting into the theory too much (for 
which the writer recommends Industrial Dust by 
Drinker and Hatch) the principle of this type of filter 
is to reduce the velocity of the air stream by providing 
a box of great cross-sectional area, thus causing the 
air-borne material to be precipitated from the air 
stream. However, it is necessary to bear in mind that 
since the inertia due to the high entering velocity will 
carry the material a fair distance, it is necessary that 
the box length exceed this distance by a comfortable 
margin or else the high exit velocities will again pull 
the material into the air stream. Since space is ex- 
tremely valuable in any plant, it is recommended that 
the gravity filter be used only as a preliminary cleaning 
device and that its velocities be kept between 250 and 
1000 ft. per min. To increase the efficiency of this filter 
from a cleaning standpoint and to reduce the shock 
losses at entrance and the vena contracta effect at exit 
it is best to use long transforming pieces as shown in 
Fig. 6. While the longer transforming piece is the more 
efficient in converting the kinetic energy of velocity to 
the potential energy of static pressure in the box, there 
is more danger of material falling from the air stream 
and settling in the transformer, hence it is wise to keep 
the bottom of the piece on a 45 degree plane. Another 
feature well worth adding is a curved baffle plate at the 
entrance, as shown. Where a plant is isolated in its 





TAsst. Plant Engineer, Abrasive Company, Philadelphia. 
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Part 3—Filters, Washers, and Precipitators | 


By F. F. KRAVATHt 


location from any residential or business districts, this 
type of filter, a slow speed planing mill exhauster and 
a high stack may constitute an efficient and economical 
setup. Its greater use however is as a classifier in con- 
junction with a cloth or other type filter, by removing 
all heavier particles the life of the final cleaner is ma- 
terially lengthened. 


Cyclones 


The cyclone unlike the gravitational filter increases 
in efficiency with a decrease in size of, at least, the 
diameter. Requiring but a fraction of the space of the 
gravity filter and capable of cleaning efficiencies which 
at times challenge those of the cloth filter, the cyclone 
is probably the most widely used dust collector. De- 
pending on centrifugal force for its cleaning action, its 
efficiency varies as the square of the inlet velocity and 
directly as the diameter. Associated factors contribut- 
ing to the overall cleaning efficiency are the outlet ve- 
locity which should be kept as low as possible (600 ft. 
per min. is a good figure) and the distance of the inlet 
from the outlet, the greater the distance the better. 
Since the small diameter, high efficiency cyclones are 
subject to materially increased wear, which in a cyclone 
is quite high anyway, they are not adaptable to abra- 
sive materials since the cost of constantly repairing 
the cyclone would be prohibitive. Cyclones find their 
greatest use where the dust or material is non-abrasive 
in action. Where the dust is abrasive, cyclones may be 
used in conjunction with the final cleaner as a low 
efficiency classifier, keeping the diameter large and the 
inlet velocity relatively low. 


Cloth Filters 


This type of filter has enjoyed the greatest popularity 
where high efficiencies are necessary for reclamation of 
valuable material, where recirculation is desired as a 
means of reducing heating losses, or in residential 
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Fig. 6. Illustrating gravity filter with 
inertial feature. 
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neighborhoods where it is unlawful to discharge visible 
solids into the atmosphere. While the cost of such a 
unit is considerably higher than a cyclone to handle the 
same volume, its efficiency is unquestioned, its life ex- 
tremely long, and its maintenance quite simple as long 
as the proper care is given to it. With this type of 
filter it is essential that precleaning be provided to pre- 
vent tearing of the bags by high velocity large particles 
slipping around the baffle plates or going directly 
through worn baffles. Precleaning also reduces the dust 
loading of the air going into the filter so that the inter- 
vals between rapping pertods may be materially in- 
creased without sacrificing exhaust efficiencies at the 
hoods. Some of the greatest faults found with cloth 
filters are due to poor care and improper applications. 
It is essential that a cloth filter be used to filter fine 
material out of the air and not coarse. It is essential 
that the inlet velocities to the filter are materially re- 
duced from the normal pipe velocity. A well designed 
transformer piece will not only do this, but will also 
reduce the overall resistance loss of the filter. This, 
coupled with a transformer at the outlet of the filter, 
may reduce its overall resistance as much as 2 in. water 
gauge or even more depending on the pipe velocities. 
It is essential that the filtering velocity which is often 
referred to as the air to cloth ratio be kept low. A good 
average figure for low dust concentrations is 3 ft. per 
min. or 3 c.f.m. per 1 sq. ft. of cloth. Slightly higher 
ratios may be used where the dust loading is extremely 
low, such as a small fraction of a grain per cu. ft. of 
air, but in no case should the air to cloth ratio exceed 
4 to 1, since the resistance to flow through the bags 
varies as approximately the square of the filtering ve- 
locity. Ratios higher than 4 to 1 will quickly cause torn 
bags, especially with abrasive materials. It is essential 
that the bags be rapped at least once a day for 10 
minutes. Where the dust loading or the filtering ve- 
locity is high, the bags must be rapped more often to 
shake off the excess material built up on the surface, 
otherwise the high resistance formed will seriously 
affect performance. 

Very often, with high dust loadings, it is necessary 
to keep the air to cloth ratio down close to 2 to 1. In 
general, the factors influencing the selection of the 
proper air to cloth ratio are the dust loading, average 
particle size, nature of particle—whether sharp or 
spherical, abrasive or non-abrasive, specific gravity of 
material, and spacing of filter bags. It is essential to 
remember that while a small saving may be realized 
initially in specifying high ratios, the power necessary 
to maintain airflow varies as the cube of the filtering 
velocity, while the life of the filter bags will generally 
vary inversely as the square of the filtering velocity. 


Air Washers 


There are many different types of air washers, scrub- 
bers, and purifiers on the -market, each of which un- 
doubtedly has features making it preferable to different 
plant engineers. While some utilize the inertia of the 
entering dust laden air to get rid of the larger particles 
as by a rapid change in the direction of air flow, others 
have a regular cyclone built into the washer as a pri- 
mary separator, its efficiency enhanced by the constant- 
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ly wetted walls, which at the same time increase the 
life of the unit. The next step is to thoroughly wet all 
the dust in the air by means of a fine spray usually 
arranged to oppose the direction of air flow. Wetting 
the particle increases its weight so that inertial or cen- 
trifugal separation may be repeated in successive clean- 
ing stages with increased efficiency. Finally, there is 
usually an entrainment separator to get rid of the ex- 
cess moisture in the air. 

While it is the writer’s opinion that the efficiency of 
the air washer is definitely lower than that of the cloth 
filter, when the cloth filter is properly applied and 
maintained—it is the lack of proper application and 
maintenance in so many cloth filter installations that 
tends to make the air washer the more practical unit. 
When separating coarse material, the efficiency of the 
air washer may approach perfection. However, in the 
separation of fine material, it is not nearly so success- 
ful. Efficiencies quoted by manufacturers of washing 
equipment are invariably based on weight so that good 
separation of coarse and heavy material usually far 
overshadows the poorer collection of fines to the extent 
that efficiencies of over 95% might result while dust 
counts taken in the filter discharge reveal concentra- 
tions of fine material in excess of safe requirements. 
On the other hand, where the dust loading is not un- 
usually high, filtering efficiencies of 75 to 80% may 
be perfectly satisfactory. Points in favor of the washer 
are its compactness, rigidity, simplicity, economy of 
purchase, installation, and maintenance, lack of moving 
parts (some washers have mechanical sprayers), -its 
constant efficiency, its relatively low overall resistance, 
and its long life, with proper. maintenance. Points 
against the washer are the need of an individual pump 
and drive (usually the case), the cost of water when 
supplied from city mains, or the necessity for sludge 
tanks, supports, wear resistant pumps, etc. when re- 
circulating water. 


Electrical Precipitation 


While electrical precipitation presents probably the 
most efficient type of separation, its initial cost is con- 
siderably higher than the washer or cloth filter due to 
the costly electrical equipment necessary. In effect, the 
filter consists of a chamber in which are located a num- 
ber of positively charged electrodes, each of which is 
centrally located with respect to electrically grounded 
pipes or plates, and which is insulated from them. All 
the dirty air must pass through the chamber and, under 
the influence of a strong electrostatic field, the entrained 
matter is ionized and collected. Periodic shaking is 
necessary to remove solid matter collected. The resis- 
tance loss through this type of filter is extremely low 
being approximately 1 to 2% of that of the cloth filter 
or washer. Due to the fact that a very high uni-direc- 
tional voltage is necessary for charging the electrodes, 
considerable transforming and rectifying equipment is 
necessary. 

As long as the cost remains high, its use will un- 
doubtedly be restricted to the reclamation of valuable 
material or extremely dangerous ones, especially where 
recirculation is desired, but as the price is reduced this 
filter will be more and more widely used. 
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EHUMIDIFICATION and cooling of air with 
surface coolers has become an important com- 
mercial problem which demands increased knowledge 
on the part of the layman and the student. For this 
reason an experimental setup has been built in the 
Mechanical Engineering Laboratory at The Pennsyl- 
vania State College which is used for demonstration 
and study of this problem. The objectives brought out 
are: first, to obtain experimentally a condition curve 
for the air as it passes through a series of coils; sec- 
ond, to determine the operating characteristics of the 
set of coils used; and third, to evaluate the film coeffi- 
cients of the refrigerant and the air when the coils are 
operating under entirely dry, entirely wet, or a com- 
bination of these conditions. A knowledge of these re- 
sults permits a check on a mathematical analysis of 
the problem. 

A list of references on this work is given at the end 
of this article. The one by Mr. Goodman in Refrig- 
erating Engineering is of particular interest as the 
setup at The Pennsylvania State College closely ap- 
proaches the one described by him (2). The setup was 
constructed so as to reduce possible experimental er- 
rors to a minimum. A photograph and a schematic 
diagram of the apparatus are shown in Figs. 1 and 2. 
The desired conditions of the experimental air are ob- 
tained by passing it through a controlled temperature 
water spray, a heating coil, and, a quiescent plenum 
chamber in series. ‘This permits control of the tem- 
perature and humidity of the entering air, without 
water droplets being carried over to the first coil. Con- 
trol of the static pressure is obtained by adjusting an 
auxiliary opening in the plenum chamber. 

Five surface coolers are placed in series in a I-ft. 
square duct made of two %-in. thicknesses of insulat- 
ing board with an air space between them. The dis- 
tance between the coils is approximately 2 ft., with an 
approach duct before the first coil of 18 ft. The physi- 
cal data of the coils are listed in Table 1. After the 
fifth coil the air passes to a small plenum chamber 
equipped with a flow nozzle and a calibrated velometer 
for air-quantity measurement. A variable-speed ex- 
haust fan is used to obtain the desired flow and pres- 
sure in the apparatus. A slight vacuum is necessary 
in order to have the wet bulb thermocouples function 
properly. The slight vacuum assists the flow of water 
along the wick leading from the water supply, outside 
the duct, to the couple located inside. 

All temperatures are obtained with thermocouples 
made of No. 24 A.W.G. iron and constantan wire and 





tResearch Assistant in Engineering Research, Engineering Experi- 
ment Station, The Pennsylvania State College. 

tAssociate Professor of Mechanical Engineering, The Pennsylvania 
State College. 
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Dehumidifying and Cooling Air 
with Finned Coils 


By WILLIAM NESS? and F. C. STEWART! 
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TABLE 1 
PHYSICAL DATA OF COILS USED IN TESTs 

ad 

Face dimensions of coil ............ 12 in, wide by 12 in. high 

Face A8ea OFCOM ..o.ckccececc cece I sq. ft. 

Number of fins per ft. ............. 75 

i flat plate 

Number of tubes ............e000e. 8, in series 

Position of tubes ...............006 horizontal 

Diameter of tubes ................. 0.635 in., O.D. 0.537 in., LD 

TE Sica ct rienéeanweewe 20.80 sq. ft. : 

Total external surface .............2. 22.13 sq. ft. 

Total internal surface .............. 1.124 sq. ft. 

ROTO OF APES, Bc cacsscwccseeces 19.69 





a semi-precision potentiometer. Four wet bulb and 
four dry bulb thermocouples are installed at the en- 
trance to the first coil, and two wet and two dry bulb 
couples are installed after each of the coils for deter- 
mining the air conditions. 

Cooling is provided by using tap water at approxi- 
mately 50F. The water circulates through a copper tube 
making eight horizontal passes in series through the 
coil. This should be noted, as the film coefficient for 
the refrigerant side is greatly affected by the water 
velocity. Large quantities of water giving approxi- 
mately 10 ft. per sec. velocity in the tube were used 
in order to keep the temperature rise of the water 
small. Calibrated, thin-plate orifices equipped with 
mercury manometers provide a control for the water 
flow. 

A number of runs selected at random are reported 
here. The condition curves, Fig. 3, show the wet and 
dry bulb readings as observed, and Table 2 presents 
a brief set of observations and calculated results. It 
should be noted that the condition curves for normal 
air conditioning operation are concave downward and 
are similar to those reported previously (2). The curve 
on the psychrometric chart is tangent to the saturation 
line at the cooling water temperature or above, de- 
pending on the temperature of the last surface over 





Fig. 1. View of testing setup as erected in the 
laboratory. 
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TABLE 2 


DATA FROM TYPICAL WET TESTS 














Test No. I 2 3 4 5 6 © 
Before rst coil 
Dee Be sc cece es eee wees 64.1 64.5 71.4 70.3 99.2 100.0 
WHE I eae tee caclecne ees 58.1 60.8 66.9 64.8 72.8 73.6 
Before 2nd coil 
Tee WE oc ckdewccccces 56.7 59.3 64.2 63.9 76.9 74.0 
Wee MN divs sendausecccews 53-9 57-4 62.3 61.5 64.9 63.1 
Before 3rd coil 
i 2 | re rrr 52.9 56.6 61.4 60.6 65.7 62.4 
WG EE Shas ctes cen sceees * gia 55.1 59.7 58.8 59.8 57-3 
Before 4th coil 
Te ME Se vce cence vensees 50.4 54.0 58.0 57.8 59-3 54.9 
WOOTEN ccceeceewenencedus 49.6 54.3 57-9 57.1 56.6 52.7 
Before sth coil 
RU NE ads 'veic ceercusalees 49.2 53-5 56.4 56.6 56.0 51.4 
Wee WU ors oes heicdcives 48.7 53-4 56.2 56.1 54.6 §0.3 
After sth coil 
Do. 2 eee eae oe 48.9 52.2 55.9 55.0 54.3 50.5 
Wee HOU 6 siewetnsiweiccwes 48.9 52.2 55.9 55.0 54.3 50.1 
Temperature at nozzle ........ 52.8 56.6 58.8 58.5 59.0 54.7 
Average water temperature ..... 45.9 50.2 53.1 52.0 50.0 43.8 
Lb. water per min. per coil .... 60.0 62.5 60.0 60.0 60.0 61.0 
Air velocity before 1st coil .... 327.2 334.9 344.9 344.4 300.3 300.3 
Lh: aif POF WML 2.66 5 ccc ccce 23.25 23.78 24.60 24.24 19.69 20.00 
Barometer, in. Hg. ........... 29.0 28.95 29.05 29.05 28.50 29.00 
Mt cecacatiaewhootsuds Zeeeaue 10.00 8.20 7.63 8.70 7.58 7.75 
TS canweeweeees cue tectvestess 306 493 716 446 499 461 
which the air passes. The general slope of the curves 1 1 B (2 
for the set of coils used is a function of the cooling Ue he - Pina maaaarabeea sare SAA ) 
water temperature and the entering air conditions. 1 1 Bat 
The methods used in the calculation of the air and ee a (3) 
Uw fs fr 0.24 


water film coefficients are described in an article by 
William Goodman (1). It should be noted that the 
logarithmic mean temperature difference fails in the 
solution of this problem when the coils are dehumidify- 
ing because the weight rate of flow of the mixture 
decreases as it passes through the coolers (this is a re- 
sult of condensation of the moisture from the air), 
changes in specific heat of the air, and diffusion of the 
vapor through the air film. For this specific case of 
heat transfer a logarithmic mean enthalpy difference 
is used. 

The overall coefficient of heat transfer for the dry 
surface plotted vs. the approach air velocity in ft. per 
min. is shown by Fig. 4. In evaluating the film co- 
efficients both dry and wet runs at the same air ve- 
locity are required and a simultaneous solution of the 
two fundamental equations 


will give f, and f,. It should be noted that these equa- 
tions are both based on the assumption that the re- 
sistance of the metal, tubes and fins, is negligible for 
the coil construction used. However, some calculations 
are to be made to determine if this assumption is valid. 

It should be noted that when the film coefficients 
are given, the method of calculating U, is quite differ- 
ent from that used in calculating U,. U, is calculated 
by direct substitution in equation (2) as is done in 
ordinary heat transfer problems. U,,, however, is calcu- 
lated by the equation 


1 8 a 
Uw te fr 
*“a” is the specific heat of saturated air as it represents the total 


amount of heat removed in cooling one pound of saturated air one 
degree and condensing moisture. 
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Fig. 2. Diagram showing arrangement of testing equipment. 


HEATING & VENTILATING, OCTOBER, 1939 






| 
| 
| 





























TABLE 3 DATA FROM DRY SURFACE TESTS 





Test No. I 2 ; 3 
Air velocity, ft./min. (entering 1st coil) 190 _. 280 340 
Temperature of air at nozzle ........ 50.3 53.1 54.4 
Lb. air/min./sq. ft. face area ....... 53.3 19.6 23.0 
Temperature of water .............. 44.4 44.6 43.2 
Dry bulb temperature of air, 

DETORE GBEDON: sino k 5s es ceca ds 83.5 92.0 101.8 
Dry bulb temperature of air, 

Biter SU Coll. ons bp ccicecewcves 47.1 49.8 50.6 
Temperature drop of air through coils 36.4 42.2 51.2 
Heat gained by air, B.t.u./hr. ...... 6971.3 LIQIO.5 16957.4 
Initial temperature difference ........ 39.1 47-4 58.6 
Final temperature difference ........ 2.97 5.2 7-4 
Log mean temperature difference .... 13.62 19.09 24.74 


UO on caneeenS (ec cksrboe ek aees es 4.63 5.64 6.19 





4 5 6 7 8 9 
376 401 405 410 438 514 
49.8 53.2 51.2 55.6 53.3 54.0 
26.9 28.8 28.3 27.3 30.5 35.8 
42.1 44.4 42.2 43.3 44.5 44.5 
78.2 83.1 87.8 110.4 83.3 83.0 
47.7 50.7 49.3 52.9 51.2 52.4 
30.5 32.4 38.5 57-5 32.1 30.6 
11814.5 13455.6 15689.5 22604.4 14098.3 15774.9 
36.1 38.7 45.6 67.1 38.8 38.5 
5.6 6.3 y BS 9.6 6.7 7.9 
16.36 17.85 20.71 29.57 18.28 19.33 
6.53 6.81 6.85 6.91 6.97 7.38 





since it is used in the equation 
h,— h, 
h,—hr 


loge 
h, — hr 





Re Pe. ee ee ee ee (5) 


involving the logarithmic mean enthalpy differences. 
A calculation showing the capacity of the coils when 
operating wet and dry follows. 


Example 1: Find the total amount of heat trans- 
ferred per hour for Test No. 5 and compare it with 
the heat transferred if the coil is operating entirely dry 
with the same entering air dry bulb temperature, re- 
frigerant temperature, and mass flow. From Test 
No. 5, G = 19.69 lb. per min.; vel. = 300.3 ft. per 
min.; t, == 99.2 F.; t,’ = 728 F.; te’ = 54.3 F.; ty 
== 300 F.; fp == 7.58; fp == PY. 


SoLutTion: For wet operation. 
By equation (4) 








1 0.24 0.613 
— + 19.69 = 0.0559 
Uw 7.98 499 
Uw = 17.89 B.t.u./hr./sq. ft./B.t.u. enthalpy 
difference 


By equation (5) 
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Fig. 3. Graphical presentation of test results showing 
wet and dry bulb readings as observed. 








37.11 — 23.30 
Q = 17.89 X 110.65 





= 15,987 B.t.u./hr. 


37.11 — 20.25 
loge ——_——__——_ 
23.30 — 20.25 
For dry operation. 


From Fig. 4, U, = 5.83 











t, Saige t, 
Q = Uo Avo ——— = GC» (t, — t,) 
6, 
loge 
0. 
0; 5.83 X 110.65 
loge —- = = 2.275 
6, 19.69 X 60 X 0.24 
1 t, = tr 
— = 9.73 = ——— 
0. t, — te 
49.2 
t= + 50.0 = 551F 
9.73 


Q = 5.83 X 110.65 





= 12,505 B.t.u./nr. 
99.2 — 50.0 

loge iain iailaiatiaen aac 

55.1 — 50.0 


It is planned to continue work on this problem, using 
various refrigerants and to correlate the results with 
other work being done on film coefficients of liquids 
and gases. The effect of heating and cooling on the 
value of the overall coefficient of heat transfer for dry 
‘operation will also be studied. From these data it will 
be possible to show a method of constructing a per- 


i. BBE: 




















Up— B.T.U./Ha./SQFT/E 
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(e) [e) 
Vevocity — Ft./Min. 


Fig. 4. Coefficient for dry coil plotted against 
approach air velocity. 
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e chart for the evaluation of the load that a 
dehumidifying coils can be expected to 
jous entering air conditions, mass flow, 


formanc 
given set of 
carry under var 
and refrigerant temperatures. 





SUBSCRIPTS 


condition of entering air or refrigerant 
condition of leaving air or refrigerant 
refers to air 

refers to refrigerant 

refers to cooling surface 

refers to dry surface 

refers to wet surface 


Sto sa wn 
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SYMBOLS 


a = specific heat of saturated air, B.t.u. per lb. 
of mixture 


external area of cooling surface 


= ratio of external to internal area of cool- 
ing surface 


Cp = specific heat of air at constant pressure 
fe = surface coefficient of heat transfer through 
air film 
fr = surface coefficient of heat transfer through 
refrigerant film 
~ G = weight of air flowing over cooling surface 
per hr. per sq. ft. of face area 


by be 
i 


h = total heat content per Ib. of air 
Q = total amount of heat transfer, B.t.u. per hr. 
s = humid specific heat of air (average value’ 
= 0.24) 
t = dry bulb temperature 
t’ = wet bulb temperature 
Up = Overall coefficient of heat transfer (dry 
coils) 
Uw = Overall coefficient of heat transfer (wet 
coils) 
_6, = temperature difference entering air and 
refrigerant 
6. = temperature difference leaving air and 
refrigerant 














How to Calculate Solar Heat on Slanting Roofs 


Editor, Heatinc & VENTILATING: 


On H. & V. Reference Data Sheets 83-84 and 85-86 
a method is given for estimating the intensity of sun 
heat striking walls, roofs, glass windows, and skylights. 
The data presented apply only to vertical and horizon- 
tal surfaces and nothing is given on slanting surfaces. 
Could you tell me how to estimate the sun’s intensity 
on slanting roofs and skylights?—V. F. K. 

It is possible to calculate the intensity on a slanting 
roof when the intensity on a flat roof and vertical roof 
is known if it is remembered that the total solar energy 
striking the wall and flat roof will be just equal to the 
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total solar energy striking the slanting roof which cov- 
ers this wall and flat roof (see illustration). 

If we assume that we have a slanting roof which 
makes an angle of 75° with the horizontal and that 
this roof is 1 ft. high, the length of the vertical wall 
and flat roof which could replace this slanting roof 
would be: 

vertical wall = 1 X sin 75 = .966 ft. 
flat roof = 1 X cos 75 = .259 ft. 

Now since the amount of sunlight striking the slant- 
ing roof is just equal to the amount striking both the 
flat roof and vertical wall we can say that the intensity 
of the sun on the slanting roof is 

Izy = .966 Iw + 2591» 
where: 

I,; = Intensity of sunlight on 75° slanting roof in B.t.u. 

per sq. ft. per hr. 


w = Intensity of sunlight on vertical wall in B.t.u. per 
sq. ft. per hr. (obtained from data sheet 83-84). 


Ir = Intensity of sunlight on flat roof in B.t.u. per sq. ft. 
per hr. (obtained from data sheet 83-84). 


In a like manner we can determine the formula for 
roofs of other angles and make up a table as follows: 





INTENSITY OF SUNLIGHT ON SLANTING ROOFS | 
(B.t.u. per sq. ft. per hr.) 





SLANTING RooF 


(ANGLE wITH Horizon) FoRMULA 





15 .259I1w + .9661 , 
30 - 50lw + .8661 
45 -7071w + .707I » 
60 .866Iw +. 5ol p 
75 .966Iw + .2591 p 
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A Check List for 


Air Conditioning Surveys 


By JOHN D. CONSTANCE 














GENERAL INFORMATION 








Date of survey 
Name of prospect 
Location of job 
Owner 





Who must approve job 
New building or alteration 
Length of lease 

Does owner agree to installation 











Must job conform to local code 

Must job conform to Underwriters 
code 

Must job conform to any state code 

Are other trades union or non-union 





SPACE CONDITIONS 








To what use is space put 

Is smoking allowed 

Any unusual odors generated 

Loose or tight building construction 


Floor area 
Ceiling height 
Cubical contents 











Area of doors and windows to be open 


What equipment is hooded 
Are hoods effective 

Are other hoods desirable 
Any unusual dust condition 








COOLING AND HEATING LOAD QUANTITIES 











Number of occupants 

Degree of activity of occupants 

Total light wattage 

Light wattage on sunny day 

Are awnings and blinds on exposed 
windows 

Are blinds of venetian type 

Is load such as to require zoning 


Horsepower of motors 

Heat generated by gas-burners 

Any other heat generating equipment 
Product load, if any 

Time phases on component loads 
Period spaces are occupied 

Areas with concentrated loads 














Moisture load 

Exposed window and wall area 
Compass rose 

Winter conditions to be maintained 
Summer conditions to be maintained 
Outside winter design conditions 
Outside summer design conditions 





WATER FACILITIES 











Size of city main connection 
Location of possible tap-in 

City water temperature 

City water pressure 

Size of present water meter 

Is constant quantity flow assured 





Is well water available 

Well water flow, quantity 

Well water temperature 

Well water pressure 

Well water location 

Corrosion properties of well water 











Length of water line to condenser 

Length of water line to spray nozzles 

Must water lines to condenser be 
insulated 

Cost of water 

Hardness of water 






















































Head available using house tank 









STEAM SUPPLY FACILITIES 








Location of steam supply 

Kind of steam supply available 
Steam pressure available 

Is there constant supply year-round 
Boiler location 

Boiler capacity 

Type of existing heating system 


Excess capacity of boiler 

Boiler operating pressure 

Boiler water level, operating 

Head available to drain heating coil 
How is boiler fired 

Location of controlling thermostat 
Type of heating system control 














Is return trap or condensate pump 
needed 

Distance, steam source to heating 
coil 

Length condensate return run to 
boiler 

Location steam main nearest heat 
coil 








HOT WATER HEATING SUPPLY 








Location of boiler 
Size of boiler 
Excess boiler capacity 


Location of storage tank 
Capacity of storage tank 
Possible location of H.W. circ. pump 





Distance, tank to heating coil 
Distance, heating coil to tank 
Temperature of hot water 





ELECTRIC POWER FACILITIES 








Electric power voltage 
Electric power phase 
Electric power cycles 


Location of power panel 
Horsepower connected at present 
Horsepower to be added 








Permissible starting current inrush 
Electric power cost 
Name of utility company 











REFRIGERATION FACILITIES 





Name of compressor manufacturer 
Model number of compressor 
Operating condensing pressure 


Operating suction pressure 
Refrigerant used 








Is 15 lb. air available continuously 





Quantity flow of chilled water or brine 
available if system is indirect 
Excess refrigeration available 





DRAIN AND SEWER FACILITIES 








Size of present sewer 
Location of sewer 
Condition of present sewer 
Is sewer vented 


Size of present slop sink* 
Location of slop sink 
Condition of slop sink 








Head for draining condensate pan 


Distance, condenser to slop sink 
Distance, condensate drip line to sink 
Is condensate pump necessary 

Must condensate drip line be insulated 








*A slop sink, properly vented and provided with a supply of water to maintain water seal in trap is required. 
Sinks used for food washing or provided with a plug receptacle and strainer are not acceptable. 
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(CONTINUED) 





CHECK LIST FOR AIR CONDITIONING SURVEYS 








AIR DISTRIBUTION 





Air quantity, exhaust system 
Exhaust grille sizes 

Supply duct sizes 

Supply fan data 

Supply fan motor data 


Exhaust duct sizes 

Exhaust fan data 

Exhaust fan motor data 
Exhaust fan foundation data 
Exhaust fan motor foundation 





Supply fan foundation data 
Supply fan motor foundation data 
Air quantity, supply system 
Supply system grille sizes 

Grille locations 





LOCATING EQUIPMENT 





Does available space for ducts indi- Is elevator available 
cate 2 central duct system or room Check loading and size of elevator 


units Is rigging or special handling needed 
Passage space for delivery of equip- Is spring loaded compressor foun- 

ment dation needed due to upper floor 
Check for possible changes to parti- mounting 

tions between survey and _ installa- Check outside window area with 

tion fire code 








Noise considerations 


Is water-proof equipment floor 
necessary 

Visualize equipment set in place and 
check ‘location for accessibility 

Check the heating of the proposed 
equipment room in winter to pre 
vent the freeze-up of condenser if 
water cooled 





DUCT SYSTEM 





Locate exhaust to atmosphere and 
place on side of building opposite 
to that on which air intake is lo- 
cated 


Noise considerations 
Locate fresh air intake so as to pre- 
vent contamination of air supply 














What duct work is to be insulated 
Locate fire walls and partitions 
Possible location of control equipment 








MISCELLANEOUS CONSIDERATIONS 





Bonded roof to be cut 

Economizer to run year round 

Working hours—straight time in what 
spaces, overtime in what spaces 


Is job location such that treatment 
of air washer water is needed 

Are other washers operating nearby 

If so, of what material are they 


Length of service of nearby washers 

Present condition of nearby washers 

Do nearby washers use treated water 

Bad corrosion experience with nearby 
plants 





UNDER THE CONTRACT WHO WILL PERFORM 


FOLLOWING 





Make water connections 

Make refrigerating connections 
Make steam connections 
Insulate steam piping 

Insulate ducts 

Insulate cold water mains 
Insulate hot water mains 
Install access openings . 
Install grilles and plaques 


Cutting and patching 

Install water meter 

Electric wiring 

Clean existing ducts 

Finish painting of equipment 
Remove or relocate present wiring 
Remove existing electric fixtures 
Remove existing piping 

Install and connect drain mains 

















Lay foundations 

Carpenter work 

Masonry work 

Excavating 

Plastering 

Structural supports for equipment 
Waterproof floors 

Build equipment room partitions 
Cut holes for pipes, ducts, grilles 




















High School Employs Anthracite 


Stokers 


MALL sizes of anthra- 
cite, which offer full 
heating value at low cost 
per ton, have long been 
burned on traveling-grate 
stokers as well as on small 
stokers of the fire-pot 
type, but their use on sin- 
gle-retort stokers of the 
moving grate type is com- 
paratively recent. A large 
number of successful in- 
stallations in small indus- 
trial plants, institutions 
and buildings have been 
made in the past two years. 
One such installation, 


lately completed, is noteworthy as being the first school 
in New York State to be equipped with anthracite 
underfeed stokers of the moving-grate type. This is 
at the new Central High School at Vestal, New York. A 
section of the boiler room of this school is shown here. 

The heating plant contains three steel boilers, sup- 
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plying 30,360 sq. ft. of 
steam radiation, and fired 
by C-E Skelley stokers. 
In these stokers the coal 
is advanced by screw feed 
from the hopper to the 
retort in which it is dis- 
tributed longitudinally by 
reciprocating pushers. By 
this means the tendency 
of the anthracite fines to 
pack is overcome and a 
uniform distribution of the 
fuel is accomplished. A 
lateral movement of al- 
ternate grate bars provides 
a self-cleaning fuel bed. 


An integral forced-draft fan zoned air and automatic 
control are features of these stokers. This new school 
cost over $696,000 and was designed by A. T. Lacey & 
Sons, architects, of Binghamton, N. Y. The heating 
engineers were Robson & Wolse, of Syracuse. S. P. 
Ainslie, Johnson City, N. Y., was the heating contractor. 
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In most vehicular tunnels, carbon monoxide 
detecting instruments merely help the operating 
personnel maintain proper conditions by indi- 
cating to them when a dangerous concentration 
is building up in the tunnel. In the tunnel de- 
scribed in this article it was felt that because 
of the short length, 1500 ft., automatic control 
could be provided with safety. As a result an 
unusual combination time clock and carbon 
monoxide control system was installed. 


HAT is believed to be the first entirely automati- 

cally ventilated vehicular tunnel is located in the 
heart of New York City on Park Avenue just south of 
Grand Central Station. This tunnel, which has been in 
use for many years as an underground right-of-way 
for electric street cars, was put out of service about 
four years ago when the street car line was replaced 
with buses. Soon afterwards the city government de- 
cided to convert the tunnel into a vehicular tunnel to 
provide an express road between 33rd street and 40th 
street. 

During its many years operation as a street car tun- 
nel ventilation was provided by circular vents 60 in. 
in diameter extending from the roof of the tunnel up- 
wards and opening at the ground level in a small park 
in the center of Park Avenue. 

To determine whether or not mechanical ventilation 
would be necessary when gasoline motor vehicles used 
the tunnel, tests of the carbon monoxide content were 
made while test trucks passed through. These tests in- 
dicated that a natural ventilation could not be relied 
upon under all weather conditions and it was therefore 
decided to install a mechanical ventilation system. 

Because of the relatively short length of the tunnel, 
some 1500 ft., it was deemed practicable to provide for 
full automatic control of the ventilation plant. This 
plant was designed to operate when actuated by the 
carbon monoxide content of the tunnel air which would 
start the operation of the ventilating equipment when 
the carbon monoxide concentration reached a prede- 
termined level. 

As installed, the ventilating equipment consists of 
eight 60-in. propeller type pressure fans, each with a 
capacity of 20,000 c.f.m. These fans were sized to give 
about twenty air changes per hour when all are operat- 
ing. They were installed in eight of the existing ven- 
tilation openings and the remaining openings were 
blocked off. Because the fans are exposed to the weath- 
er, there being only a grate over each opening, the 
blades are made of monel metal and the motors are of 
the marine type. Fans operate at a speed of 340 r.p.m. 
and are driven by a 1750 r.p.m. motor through induc- 
tion gears. Low speed operation of the fans is neces- 
sary in order that there should be as little noise as 
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New York Vehicular Tunnel is 
Automatically Ventilated 


possible, since the tunnel is located in the residential 
neighborhood and exhaust openings are only 75 f 
from apartment buildings. 

In actual operation two fans near each end of the 
tunnel operate continuously during the hours the tun. 
nel is open, usually 8 a.m. to 7 p.m. These fans are 
started and stopped automatically by a time clock. The 
other four fans operate only when the carbon monoxide 
content increases to three parts per 10,000. If for any 
reason the carbon monoxide content continues to rise 
to 6 parts per 10,000 the control equipment will cause 
a sign reading Tunnel Closed to light at each end of the 
tunnel, and will set traffic signals to prevent vehicles 
from entering. Traffic will then be diverted around 
the tunnel until a safe concentration is reached. Such 
a condition, however, rarely occurs. 

The two fans at each end of the tunnel operate con- 
tinuously because it was found that frequently traffic 
was stopped at these tunnel exits by the street traffic 
lights beyond the exits. This causes a large amount of 
carbon monoxide to be released at these points and 
might cause the carbon monoxide content to reach a 
high level before the fans could start removing the 
foul air. 

As mentioned previously the four center fans are 
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Continuous carbon monoxide recorder and controller used 

to control the operation of four of the exhaust fans and to 

close off tunnel when carbon monoxide concentration reach- 
es dangerous levels. 
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33rd Street exit of the Park Avenue 
vehicular tunnel. 


controlled by a carbon monoxide detector and analyzer. 
This instrument, which is located in a room on a mez- 
zanine at 38th street, not only controls the operation 
of the fans but also keeps a continuous graphic record 
of the carbon monoxide content of the tunnel. 

The combined carbon monoxide controller and 
recorder consists of a dryer, analyzer, and potentiom- 
eter recorder. A motor-driven pump draws the sample 
continuously from the tunnel’s atmosphere and forces 
a part of this sample through the dryer and then 
through the analyzer, where it passes through a Hop- 
calite cell. Any CO present is oxidized to carbon diox- 
ide with a liberation of heat proportional to the amount 
of carbon monoxide present. Heat liberated is meas- 
ured by thermocouples imbedded in the Hopcalite, and 
the resultant current is reflected in a recording po- 
tentiometer which indicates on a chart the percentage 
of carbon monoxide in the atmosphere. The potentiom- 
eter is equipped with discs and contacts for operating 
the external control circuits. One of these contacts is 


One of the tunnel exhaust openings from the 
vehicular tunnel. 


set to start the fans when the CO content reaches 3 
parts per 10,000, and the other is set to cause the 
Tunnel Closed sign to light when the CO content reach- 
es 6 parts per 10,000. The ventilation motors will con- 
tinue to operate at full speed until the concentration of 
CO is reduced to an amount safe for motorists to 
breathe. 

The dryer consists of two towers of activated alumina 
so connected that while one is drying the air sample 
passing to the analyzer, the other is simultaneously be- 
ing reactivated. An electrical heater forms an integral 
part of each tower. A motor and pump for passing air 
through the tower during reactivation is provided. A 
timing device for automatically shutting off the heating 
units and motor-driven pump is incorporated. The com- 
ponent parts of the dryer unit are so interconnected 
that alternating the flow of air sample between the two 
towers is automatically handled once every 12 hours. 
This dryer is mounted on the lower shelf of the 
analyzer. 





Air Conditioning Adopted to Curtail Summer Exodus of Indian Government 


HE Indian Government has decided to curtail dras- 

tically from next year the annual hot weather ex- 
odus of the Government to Simla, where cooler summer 
conditions prevail. Modern air-conditioning methods 
are to be adopted to make Delhi, the capital, endurable 
to the white population during the hot spell. 

The Government states that its decision has been 
occasioned by the present serious overcrowding in Simla 
and the prospect of the problem becoming more acute 
when the larger Federal Legislature comes into being. 
The present Simla Session of the Legislature will be 
abandoned, and a second Session .of the Legislature 
will be held instead in Delhi in the fall between the 
middle of September and the first part of November. 
The Government’s stay in Simla thus being reduced 
from six to four and one-half months, it is no longer 
regarded as necessary that the full strength of the 
Departments should move to Simla. Officials not re- 
quired to move with the Government will be allowed 
a period of recess in Delhi. 

The effect of these decisions is that about 50 officials, 
1,200 clerks, and 500 servants of inferior grade, who at 
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present move to Simla, will remain in Delhi. Consider- 
able capital expenditure will be necessary to make the 
Council House, Secretariat, and residential buildings 
more suitable for use in hot weather. The total of such 
expenditure is estimated at 11 lakhs of rupees (about 
$412,500). The Government proposes to resume the 
interrupted program for the construction of modern 
residences in Delhi for officers and clerks. 

It is estimated that the new plans will result in an 
annual saving of between six and seven lakhs of rupees 
($225,000 to $260,000). The building program in Delhi 
is estimated to cost $1.5 million, but this will probably 
be spread over three years. The immediate program 
includes the construction of 22 bungalows at a cost of 
$260,000. The whole of the Secretariat will be air- 
conditioned at a cost of $150,000, the existing bunga- 
lows and clerks’ quarters, which were built for winter 
use only, will be adapted by air-conditioning methods 
for hot weather, and $150,000 will be spent on aug- 
menting the unfiltered water supply. 


The cost of the transfer to Simla last summer was 
nearly $412,500. 
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IPING for steam heating cannot be fully standard- 

ized because of the necessity of meeting local prob- 

lems as necessary but a good many of the problems are 

repetitive and a practice has been built up around these 

repetitive problems which is roughly standard. Some 
of these practices are outlined in this article. 

In Fig. 1 at @ and Db are illustrated two methods of 
connecting a side branch to a horizontal main with that 
shown at b as the preferred practice, since it presents 
more nearly a straight flow path and also permits of 
better provision for expansion of the pipe. Fig. 1 at c 
shows this arrangement carried farther with the hori- 
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NOTE: Commonly a Main I's 
Planned so that Horizontal 
Distance trom Main fo Risers 
is not Less than 5 Feet. 





























Fig. 1. Methods of taking connections from 
horizontal steam mains. 
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Fig. 2. Connections from vertical steam pipes and 
methods of attaching vertical pipes to horizontal 
return mains. 
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Common Practices in Making Low-Pressure 
Steam Piping Connections 


zontal main fully connected to the vertical supply. Thi, 
arrangement is the one sanctioned by good practice and 
when welding is used instead of screwed fittings as illys. 
trated, the essential layout is still kept as illustrated 
although long radius bends may be used instead of 
those shown in the sketch. The sketches at d and » 
show the arrangement when the main feeds downward 
to the riser instead of feeding up. The essential method 
used is the same as that at c but is modified to accom. 
modate the dripping of condensate either back to the 
main as at @ or into the riser as at d. 

The sketch a of Fig. 2 shows how side connections 
from the vertical pipe of Fig. 1 can be made. Note that 
it is not considered good piping practice to take side 
connections off through “crosses” but that tees sepa- 
rated by short nipples can be used. The extra tees are 
put into the side lines to provide for expansion. 

At b and ¢ of Fig. 2 are illustrations of suitable ways 
of connecting the vertical pipe to the return system of 
piping. At 5 the connection is to a wet return which 
operates full of water and to which only liquid water 
should be led, any steam or air being led elsewhere. 
The piping should be arranged with a cupped pocket 
at the end and with the connection to the return main 
taken off through an offset connection as shown in the 
sketch. The vertical pipe should never be connected 
direct to the return main. The connection illustrated 
at c is similar to that at b but is for use where there is 
a dry return which does not operate full of water and 
which can take either water or air but from which 
steam usually has to be excluded. The trap is com- 
monly used to provide a means of stopping the steam 
while permitting the air and water to pass through and 
reach the dry return. The thermostatic trap is so com- 
monly used for this purpose in low-pressure steam 
heating that it is illustrated at c. When such a trap is 
used a cooling pipe of some length is usually necessary 
in front of it and is illustrated in the sketch. This cool- 
ing leg is not essential with certain other type traps. 

Where the horizontal supply main ends, provision 
must be made for dripping and draining it to the re- 
turn pipe system. One method of doing this is shown 
at a in Fig. 3 while another is illustrated at b. The 
similarity of the connection at a of Fig. 3 to c of Fig. 2 
is evident. At b of Fig. 3 there are both a dry return 
and a wet return and the features of connecting the 
main end to both return pipes are shown. At c of 
Fig. 3 is an illustration of how a main may be raised 
to gain elevation and at the same time be dripped to 
a wet return line. This is a situation met with in cases 
where the main is long and must be raised in order not 
to get too close to the water line of the boiler, which 
distance, as indicated at b and c, must not be less than 
24 in. for the usual low-pressure heating installation. 

In all the illustrations shown where there is a verti- 
cal pipe it will be noted that the bottom of the pipe is 
not connected directly to other pipes but that a pocket 





OCTOBER, 1939, HEATING & VENTILATING 







is provided ed 
erally done in low-pressure steam piping that it can be 


considered a general practice. The pocket thus pro- 
vided permits opening up the piping readily and also 
functions as a dirt pocket into which particles of pipe 
scale or other foreign substances can fall. 

As piping is usually installed when cold, good prac- 
tice requires that ample provision be made for expan- 
sion since the increased length of piping when the 
system becomes hot is of considerable amount. If 
not provided with a suitable place in which to change 
its length the pipe is subjected to enormous force and 
the piping system may be ruined. When screwed fit- 
tings are used, slight turning of the fittings on the 
threads can be used to permit the necessary movement 
to accommodate the change in dimension due to tem- 
perature change. Methods of connecting up screwed 
fastenings to secure suitable expansion are shown at 
a, b, and c in Fig. 4. Other methods of securing suit- 
able expansion are the springing of the pipe bends and 
turns and the prestressing of pipe before erection. In 
addition, there are standard fittings available on the 
market in the form of expansion joints but as they are 
not piping they are not illustrated here. 

In order to make pipe expand in the direction and 
along the path desired it is usually necessary to anchor 
at least some point in the piping. At a of Fig. 4 an 
anchor made by clamping suitable metal straps around 
the pipe is shown. When this is fastened to some sta- 
tionary point in the building the pipe will always ex- 
pand from this point and contract toward this fixed 
point on cooling. Where there are long runs of piping 
suitable anchorage points must be provided at regular 
intervals. In small plants the boiler acts as an anchor- 
age point since it is firmly attached to the building. 

Closely allied to anchorage and expansion of piping 
is the matter of support. The piping must be kept in 
line so that it does not sag under its own weight after 
erection. This tendency to sag is usually encountered 
only in horizontal piping, and in the case of low-pres- 
sure steam heating piping it is a problem only in sup- 
ply and return mains. Standard fittings are available 
for supporting horizontal pipes either from below or 
by hanging from above. They are located at whatever 
‘interval is necessary to prevent sagging. In the case 
of large pipe this distance between supports may have 
to be calculated but in most low-pressure steam heat- 
ing installations it is considered good practice to place 
them at intervals of eight or ten feet along the pipe. 
Suitable support is necessary to avoid water pockets 
in steam piping. These will form wherever there is a 
depression in the bottom of a horizontal pipe line. Such 
a pocket can also be formed when there is a change of 
pipe size unless eccentric reducers are used as illustrated 
at c in Fig. 5. This is also considered standard practice 
in horizontal piping for low-pressure steam systems. 

Door openings and structural shapes which must be 
avoided are so frequently encountered in erecting pip- 
ing for steam heating that methods of carrying piping 
past them have been virtually standardized. Sketches 
showing how these obstructions are passed are shown at 
a and b of Fig. 5. The condensate and water pass un- 
der the obstruction and move along the hydraulic grade 
provided by keeping the downstream pipe slightly 
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on which a cap is screwed. This is so gen- - 





lower than the upstream pipe. The steam and air pass 
upward around the obstruction. It should be kept in 
mind in planning such installations that provision must 
be made for removing the accumulated water from 
the underpass in case the whole system is shut down 
during cold weather, as water left standing in it may 
freeze and damage the piping. The sketches show means 
for opening up the pipe to permit drainage. This is 
essential in virtually all parts of the country. 














~— i om ae Main 
“Ory Return a c— 














24" 


Min, 




















Main. £6 Wipe Boiler Water line-« | 
Cc 
=n" aay 
24"Min, Reducer” 
Boiler Water Line~ ‘ 
—- po Wet Return 





c . 7a: —2 














Fig. 3. Connecting horizontal steam mains to the 


return piping. 
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Fig. 4. Methods of using screw fittings to secure 
provision for expansion of small steam piping. 
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Fig. 5. Usual fitting practice followed in passing 


steam piping around obstructions. 
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The accompanying tabulation gives the normal 
monthly totals and seasonal totals of degree days on a 
65F base for 34 of the larger Canadian cities. Although 
these normal degree days have for a long time been 
available for a thousand American cities! no complete 
tabulation of degree days for Canadian cities has here- 
tofore been readily available in the United States. 

The degree day in one day is the difference between 















































*See the Degree Day Handbook by Strock and Hotchkiss; The In- 
dustrial Press, 148 Lafayette St., N. Y. Price, $3. 











Normal Number of Degree-Days for 
Canadian Cities 





the daily mean temperature and 65 whenever the 
daily mean temperature is below 65F. These daily fig- 
ures can be sub-totaled into monthly figures and then 
totaled into seasonal figures as given in the table. 

The figures as shown are normal or average figures 
calculated from normal or average data as published 
by the Canadian Department of Marine. These averages 
cover periods ranging from about 35 to 50 years and 
consequently cover approximately the same length of 
time as normal figures published in the United States, 










CANADIAN DEGREE-DAYS 


Monthly and yearly normal figures (average) on a 65F Base 
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ALBERTA 
Calgary 9,927 1674 1428 1240 750 496 270 124 186 450 744 1170 1395 
Edmonton 10,289 1829 1512 1302 720 434 270 124 186 450 713 1230 1519 
Lethbridge 8,058 1550 756 1147 660 434 210 — 31 360 589 1050 1271 








BRITISH COLUMBIA 
















































































































































































New Westminster 5,817 930 756 682 510 341 180 62 93 240 496 690 837 
Vancouver 5,555 899 756 713 510 341 180 62 31 270 496 660 837 
MANITOBA 
Brandon 11,187 2108 1820 1519 780 434 150 31 93 360 744 1350 1798 
Winnipeg 11,130 2139 1820 1581 810 465 90 — 62 270 744 1320 1829 
NEW BRUNSWICK 
Moncton 8,886 1519 1428 1178 810 465 210 — 93 300 620 930 1333 
NOVA SCOTIA 
Glace Bay 8,687 1333 1120 1170 960 682 360 93 93 270 558 870 1178 
Halifax 7,682 1302 1176 1085 780 496 210 _ — 210 496 780 1147 
Sydney 8,285 1333 1260 1178 870 589 300 31 31 240 527 810 1116 
ONTARIO 
Brantford 7,344 1333 1260 1085 660 310 — _ _ 150 527 810 1209 
Chatham 6,548 1271 1204 713 600 279 — —_ -- 90 465 810 1116 
Guelph 7,920 1395 1316 1178 690 372 30 _— — 210 558 900 1271 
Hamilton 6,734 1302 1204 775 630 279 — — — 90 465 780 1209 
Kitchener 7,920 1395 1316 1147 690 341 30 — 31 210 589 900 1271 
London 7,282 1333 1260 1085 630 279 — —_ —_ 150 527 840 1178 
North Bay 9,032 1736 1540 1333 810 403 90 — 31 270 651 990 1178 
Ottawa 8,676 1674 1484 1271 690 279 30 _ — 210 589 990 1457 
Peterboro 8,252 1519 1400 1209 690 341 30 — — 180 589 930 1364 
Port Arthur 10,588 1829 1624 1426 900 558 240 62 86 360 713 1140 1550 
St. Catherines 6,920 1271 1204 1054 660 310 —— snone — 90 465 750 1116 
Stratford 7,799 1395 1316 1178 690 341 _ — 31 180 589 870 1209 
Sudbury 9,706 1798 1596 1395 810 434 90 ne 93 270 651 1050 1519 
Toronto 7,715 1333 1204 1209 720 372 60 — _ 180 558 870 1209 
Windsor 6,649 1271 1148 992 570 248 om ~— ~~ 60 434 810 1116 








PRINCE EDWARD ISLE 












































Charlottetown 8,382 1178 1120 1209 870 529 210 oe —_ 600 558 870 1240 
QUEBEC 

Montreal 8,341 1581 1428 1209 720 310 —_ —_ ~— 180 558 960 1395 

Quebec 9,467 1705 1484 1333 870 434 - 120 — 31 270 651 1050 1519 

Sherbrooke 8,883 1581 1484 1240 780 372 120 _ 31 270 589 990 1426 

Three Rivers 9,221 1705 1512 1271 810 403 90 — 31 270 651 990 1488 








SASKATCHEWAN 





























Moose Jaw 10,314 1891 1624 1395 780 
Regina 11,549 2139 1876 1581 840 
Saskatoon 11,493 2108 1820 1581 810 


434 150 — 62 330 744 1230 1674 
465 180 31 124 420 806 1320 1767 
465 210 62 155 450 806 1290 1736 
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ABSTRACTS : 


of Current Papers, Books 
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How to Sell Stokers 


This book is intended to serve as a practical hand- 
book for stoker salesmen, dealers, and distributors. It 
is based on the actual experiences of a successful stoker 
salesman and embodies ideas that have actually pro- 
duced results. The book has been written with the 
idea that each idea as set forth will not necessarily 
apply to every reader, instead an attempt has been 
made to make the outline flexible, permitting the elabo- 
ration or condensing, according to the best judgment 
of the one using it. In line with this the author sug- 
gests that the reader select those portions that are easily 
adaptable in his own community, rather than adopt- 
ing the plan in its entirety. The book is divided into 
11 chapters and includes information on the following 
subjects: Prospects—How to Find Them; A Step-By- 
Step Sales Plan; Surveys; Presentations; Demonstra- 
tions; Selling the Company Behind the Product; Call- 
Backs; Handling the Subject of Price and the Close; 
Competition; Study. 

(“How to Sell Stokers,’ by a Stoker Salesman, as 
told to K. C. Richmond, editor of Coal-Heat. Pub- 
lished by Coal-Heat, 20 W. Jackson Blvd., Chicago, 
Ill. Paper cover; 4% x 7 in.; 74 pages; price, $1; dis- 
count in quantities. | 
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The Thought Behind Mathematics 


Mathematics is a subject with which most engineer- 
ing students struggle briefly, use perhaps slightly, and 
then forget promptly. To most technical men the whole 
subject is purely a matter of methods and to a few it 
finally gets to be a convenient tool with which to really 
solve problems. No doubt one reason why the study 
never gets to be any more than a series of exercises is 
because in a great majority of organized courses on 
mathematics attention is called to nothing except meth- 
ods while the ideas behind these methods are entirely 
neglected. In this book the author undertakes the task 
of putting the ideas behind mathematics back into the 
printed literature. He has succeeded in doing this in a 
really remarkable way since he misses no chance to 
take advantage of homely and easily understood illus- 
trations while writing in a style readily followed. While 
the book is not a history of Number still the historical 
method is followed. The consideration starts at the 
beginning and works up to what may be called the 
modern mathematical problems and methods. It is 
believed that anyone who has ever struggled with the 
usual mathematical courses given to engineers will be 
surprised and delighted to find how really interesting 
some of the material can be when presented free of the 
manipulative side and confined merely to the ideas and 
philosophies behind the development of mathematics. 

[“Number—The Language of Science,” by Tobias 
Dantzig. Published by The Macmillan Co., 60 Fifth 
Ave., New York. Cloth cover; 6 x 9 in., 320 pages; 
price, $3]. 
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Forced Circulation Water Heating Systems 


It is the purpose of this book to set fourth a method 
of design for forced circulation hot water heating sys- 
tems. In the introduction to this book the author 
points out that the basic principles of design and in- 
stallation for gravity hot water systems have been 
well established from the knowledge and experience 
gained through the many years that these systems have 
been in use. This is not true of forced circulation sys- 
tems and the author states that the basic principles of 
this type of heating: are new to many. 

In preparing this book, the author has drawn his 
material from many sources and has attempted to 
present a composite picture of the most reliable ma- 
terial available at the present time. 

The book is divided into two main parts, the first 
dealing with theoretical consideration such as the flow 
of water and the calculation of friction while the second 
part deals with practical application such as the actual 
procedure of design and the sizing of mains and 
branches. Included in the book are five full page size 
charts on the friction losses in pipes and fittings. Typi- 
cal examples are also included. 

[“Hot Water Heating by Forced Circulation—In 
Theory and Practice,” by Clifford H. McClain. Pub- 
lished by the Engineers Publishing Co., 401 No. Broad 
St., Philadelphia, Pa. Heavy paper cover; 8¥% x 11 in.; 
29 pages; price, $2.] 


Vapor Charts 


Charts which give the thermodynamic properties of 
substances such as steam, water, refrigerants, and mix- 
tures of air and water are of considerable use to many 
engineers whose work requires the making of calcula- 
tions involving these fluids since they make possible 
the visualizing of many of the processes and often con- 
siderably simplify the calculations. 

The principal objection to their use is their unwield- 
iness when they are made sufficiently large for useful 
reading and their difficulty of accurately reading when 
made small enough to handle easily. The authors of 
these charts have eliminated these objections by divid- 
ing the charts into many parts of convenient size for 
easy and accurate reading. These charts are bound in 
book form which helps to protect them and permit 
easy references. . 

A list of the contents of the book follows: Note Re- 
garding Enthalpy; Index Chart for Steam; Steam 
Charts; Water Charts; Examples of the Use of the 
Charts, Ammonia Charts; Freon-12 Charts; Psy- 
chrometric Charts. 

(“Vapor Charts and Special Tables for Turbine Cal- 
culations,” by F..O. Ellenwood and C. O. Mackey. 
Published by John Wiley €&§ Sons, 440 Fourth Avenue, 
New York, N. Y. Cloth binding; 8% x 11 in.; 43 pages; 
price, $2.50] 
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Dust Proofing Coal with Petroleum Products 


The application of oil to coal for the reduction of 
dust has greatly increased the consumers’ satisfaction 
with solid fuels, especially those for domestic use. The 
combination of oil-treated coal and automatic firing by 
a small stoker has made possible clean, automatic heat- 
ing with bituminous coal. This, with the added pres- 
sure of competition by other fuels, has caused a rapid 
development of oil treating practice. 

A variety of materials derived from petroleum oils 
is available from which one may choose for treating 
a particular coal. Until recently, however, little in- 
formation had been published to guide the choice. It 
is most important that the proper type and amount of 
oil be used in order that all coals marketed as dustless 
will be reasonably dustless. During the past two and 
one-half years, an investigation of a number of the 
problems related to the treatment of coal with oil has 
been conducted at Battelle Memorial Institute. 

The primary purpose of treating coal with oil is to 
reduce dust. Consequently, the main object of this in- 
vestigation has been to determine the type and quan- 
tity of treating materials required to give the most 
satisfactory and permarient treatment on various ranks 
and sizes of coal. This has been accomplished by treat- 
ing coals in the laboratory with the various oils and 
oil-blends available, and testing them for dustiness 
after various periods of storage. 

It was found that proper treatment of coal elim- 
inates 80 to 95 per cent of the coarse dust and 95 to 
99 per cent of the float dust. In addition to the ex- 
tensive data on the relation of the type and amount 
of oil to the reduction in dustiness for various types 
and sizes of coal which this report gives in curves and 
tables, data are presented that show that the treatment 
of coal with oil has no appreciable effect on the per- 
formance of coals on residential underfeed stokers, that 
oil reduces the difficulty with freezing, that it reduces 
the retention of surface moisture on coal, and that it 
does not increase but may decrease the tendency of 
stored coal toward spontanous heating. 

(“The Treatment of Coal with Oil and other Petro- 
leum Products,” by J]. M. Pilcher and R. A. Sherman. 
Technical report No. 6, Bituminous Coal Research, 
Inc., Southern Building, Washington, D. C. Paper 
cover; 6 x 9 in.; 36 pages; available on request.| 


Manly's Air Conditioning Handbook 


This handbook has been designed to present the 
reference tables, formulas and charts which are most 
frequently used for design of summer and winter air 
conditioning systems. The manner of using the tables 
and formulas in practice is illustrated by typical prob- 
lems, whose solutions show in detail how data are se- 
lected and employed in this work. 

Among the unusual features of the book are: A 
new psychrometric chart which has its widest spacing 
in the area above 50% humidity, carries heat and mois- 
ture scales that may be read directly from chart tem- 
peratures and has an auxiliary graph for making heat 
and moisture computations on a cubic foot basis. The 
method of estimating transmission loads is based en- 
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tirely on resistances which may be added and gyb- 
tracted without reciprocals. Duct calculations are based 
on square sections with a simple graph for translating 
into oblong equivalents. All formulas are written ip 
words, thus avoiding a separate list of notations. 

A list of the contents follows: Psychrometric Data 
Air Conditioning Survey; Cooling Data; Thermal Re. 
sistance; Cooling Loads; Circulation and Balancing; 
Refrigeration; Heating; Distribution; Air Flow; Ducts; 
Fans; Conversion Factors. 

[“Manly’s Air Conditioning Handbook,” by H. P. 
Manly. Published by the author at Wilmette, Illinois. 
Semi-flexible binding; 534 x 834 in.; 112 pages: 
price, $1.50.] 


Installation of Bituminous Underfeed Stokers 


To throw some light on the question of the correct 
combustion space and setting height that should be 
allowed in boilers fired by underfeed stokers using 
bituminous coal, a field survey has recently been com- 
pleted. The research work in the field was conducted 
by engineers of Battelle Memorial Institute for the 
Stoker Manufacturers Association, the National Coal 
Association, the Institute of Boiler and Radiator Man- 
ufacturers, and the Steel Heating Boiler Institute. 

The report presents the data obtained in a factual 
survey of 102 installations and an experimental study 
of 22 installations in Columbus and Cincinnati, Ohio; 
St. Louis, Missouri; and Chicago, Illinois. The survey 
included both high and low volatile coals and cast- 
iron and steel boilers fired with stokers burning 20 to 
900 pounds of coal per hour. 

On the installations of the experimental survey, the 
smoke emission was recorded continuously by a photo- 
electric type of instrument. In addition, the tempera- 
ture and composition of the flue gases, the rate of coal 
feed, the drafts and pressures, and attention to the 
stoker were recorded. The coal used was sampled and 
analyzed. Complete data on the construction and di- 
mensions of the furnaces and boilers were obtained. 

Of the 22 installations tested, only three emitted 
smoke dense enough and for a long enough time to be 
considered a violation. No relation was found between 
the rate of heat liberation per unit of furnace volume 
and the amount of smoke emitted but a trend toward 
decreased smoke with increase in setting height was 
found for stokers feeding more than 400 pounds of 
coal per hour. 

The report briefly discusses the fundamentals of 
smokeless combustion and points out that the under- 
feed stoker operates on the correct principle—that of 
liberation of the volatile matter at a level where ample 
air is supplied for its combustion. The principle does 
not hold when the distribution of air and coal is non- 
uniform and when the stoker shuts off. In 19 of the 
22 installations the smoke emission was greater in the 
“off” periods than in the “on” periods of the stoker. 
The elimination of this smoke is a problem that chal- 
lenges the engineering ability of the stoker manufac- 
turers. 

The report further emphasizes that furnaces are not 
meant to be smoke consumers; the way to prevent 





OCTOBER, 1939, HEATING & VENTILATING 








smoke emission from chimneys is to prevent its forma- 
tion at the fuel bed rather than to let it form and then 
to attempt to burn it in a large combustion space and 
by a high excess of air. To do so in the average stoker 
installation means high maintenance cost and lower 
operating efficiency. Furthermore, the type of coal, 
the excess air carried, the uniformity of distribution of 
the coal on the stoker, the type of load, and the degree 
of intelligence and ability of the operator are of equal 
importance in elimination of smoke with the rate of 
heat liberation or setting height. 

[“A Field, Survey of the Relation of Combustion 
Space and Setting Height to Smoke When Firing Bitu- 
minous Coal with Underfeed Stokers,” by R. C. Cross, 
R. A. Sherman and H. N. Ostborg. Published by the 
Stoker Manufacturers Association, 307 No. Michigan 
Ave., Chicago, Ill. Mimeographed; paper cover; 82 x 
11 in.; 33 pages; price, $1.] 


Industrial Market Data Book 


The Industrial Market Data Handbook originally 
requested of the Department of Commerce by the Na- 
tional Industrial Advertisers Association, was published 
August 17. This handbook is the first marketing sur- 
vey of American industry that has been presented in 
this form. It contains complete figures on industrial 
production, employment, value of products, cost of ma- 
terial for fuel and power for the more than 3000 coun- 
ties in the United States, similar data for every city 
of more than 10,000 population, and like information 
for each of 280 industries on a national rather than a 
county basis. 

An important feature of the handbook is a county 
location table for each of the 23,000 mines in the coun- 
try and summary data on industrial production and 
employment in the mines by counties. This is the first 
time such information has ever been available to Amer- 
ican business men and the first time since 1929 that 
. figures on the location of industrial plants have been 
so completely compiled. 

The handbook was prepared as a cooperative study 
by the Bureau of Foreign and Domestic Commerce and 
the Bureau of the Census, Department of Commerce, 
and the Bureau of Mines, Department of the Interior. 

Six tables in the handbook are included on the meth- 
ods of distribution of industrial goods for industry as 
a whole and for certain selected major industries in 
particular. These tables will serve primarily as a guide 
to marketing men in determining the best available 
channels of distribution for their products. 

The industrial market survey is of value especially 
to manufacturers, industrial marketing men, sales ex- 
ecutives, financial companies, purchasing agents, ad- 
vertising agencies, economists and other research groups 
in the nation’s universities and colleges. 

[“Industrial Market Data Book of the United States,” 
by O. C. Holleran, Domestic Commerce series No. 107. 
Published by the Bureau of Foreign and Domestic 
Commerce; United States Department of Commerce, 
Washington, D. C..Cloth bound; 9 x 12.in.; 907 pages; 
price, $2.50, for sale by the Superintendent of Docu- 
ments, Washington, D. C.] 
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BRIEF REVIEWS 


Sizica Get. An experimental study of the factors 
affecting the rates of adsorption of a condensable vapor 
contained in a “noncondensable” gas by a granular 
adsorbent was made. Silica gel and air containing vari- 
able amounts of water vapor were used. The data 
presented involve the following variables: temperature 
of the gas, partial pressure of the adsorbable vapor, 
rate of gas flow, amount of vapor already adsorbed, 
mesh size of the granular adsorbent, and thickness of © 
the adsorbent beds. The effect of heat treatment is also 
considered. [“Rates of Water Vapor Adsorption from. 
Air by Silica Gel,” by J. Elston Ahlberg. Published in 
Industrial Engineering and Chemistry, room 706 Mills 
Bldg., Washington, D. C. Pages 988 to 992. August, 
1939. Price, single copies, 75 cents.] 


INpustRIAL VENTILATION. A discussion of the venti- 
lation of churn rooms in viscose rayon plants by Prof. 
Philip Drinker of the Harvard School of Public Health. 
Manufacturing processes in the churn room require 
accurate control of air conditions. As carbon disulfide 
escapes during the process, the ventilation air added 
to reduce the concentration of CS. makes accurate con- 
trol of air conditions difficult. Paper describes the 
known methods of determining CS. and H.S. [“Venti- 
lation of Churn Rooms in Viscose Rayon Manufac- 
ture.” Safe Practice bulletin No. 25. Published by the 
Department of Labor and Industry, Commonwealth of 
Pennsylvania. Paper cover; 8% x 11; approximately 
10 pages; available on request.| 


Coat. In view of the extensive markets that might 
be gained for coal that are now being supplied by oil 
or natural gas if an improved method for the manu- 
facture of gas from coal could be developed, a review 
of the economics and technology of gas manufacture 
has been made to determine the economic and technical 
possibilities. Because it would seem desirable to de- 
velop a method that involved no byproducts and was 
complete in itself, methods for the complete gasifica- 
tion of coal have been primarily considered. The pro- 
duction of gas suitable for distribution through city 
mains has been emphasized. This report presents the 
findings of this survey. [“Posstbilities of Research in 
the Gasification of Coal,” by C. A. Barnes. Published 
by the Bituminous Coal Research, Inc., 803 Southern 
Building, Washington, D. C. Paper cover; 6 x 9 im; 
36 pages; price, 15 cents.] 


Sounp Insutation. A further report of the National 
Bureau of Standards on their program of research on 
building materials and structures. This report deals 
with the sound insulating properties of representative 
types of building structures. Report consolidates the 
past experience of the Bureau so that the information 
may be useful to architects and engineers. [“Building 
Materials and Structures, Report BMS17; Sound In- 
sulation of Wall and Floor Constructions,’ by V. L. 
Chrisler. Published by the Bureau of Standards, United 
States Department of Commerce. Paper cover; 8% x 
11 in.; 31 pages; price, 10 cents. Available from the 
Superintendent of Documents, Washington, D. C.] 
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Cyctone Dust Cottectors. An experimental in- 
vestigation of a 12-in. cyclone dust collector. Results 
show that the flow within the cyclone consists pri- 


marily of an outer downward spiral and an inner up-. 


ward spiral of higher velocity. 

The rotational velocity at any point in the cyclone 
chamber below the exit duct was found to vary in- 
versely as the square root of the radius. The friction 
loss in the cyclone varied as the square of the inlet 
velocity, and for a given velocity, directly as the inlet 
height and the inlet width, and inversely as the square 
of the exit duct diameter. The presence of dust in the 
air stream reduced the cyclone pressure drop by as 
much as 16% at dust loadings of 20 to 30 grains per 
cu. ft. Straightening vanes inserted in the exit duct 
and extending below it reduced the pressure drop by as 
much as 50%. Data on the pressure drop with vari- 
ous other internal and external modifications are also 
reported. [“Flow Pattern and Pressure Drop,” by C. B. 
Shepherd and C.E.Lapple. Published in Industrial and 
Engineering Chemistry, room 706 Mills Bldg., Wash- 
ington, D. C., August, 1939, pages 972 to 984. Price, 
single copies, 75 cents.] 


Siticosis. A report of investigations to determine the 
prevalence of silicosis in the pottery industry, recently 
was conducted by the Public Health Service in collab- 
oration with the Bureau of Industrial Hygiene of the 
West Virginia State Health Department in nine fac- 
tories engaged in the manufacture of tableware, sani- 
tary ware, electrical porcelain, and wall and floor tiles. 
Report contains a description of manufacturing proces- 
ses, is illustrated with twenty photographs and there 


are twenty-three medical histories, each accompanied’ 


by a chest radiograph. There is also a glossary of trade 
names of occupations and operations. a bibliography of 
83 titles and an analytical index. [“Silicosis and Lead 
Poisoning Among Pottery Workers,” by R. H. Flinn, 
W. C. Dreessen, T. I. Edwards, E.-C. Riley, J. J. 
Bloomfield, R. R. Sayers, J]. F. Gadden, and S. C. 
Rothman. Public Health Bulletin No. 244. 178 pages. 
Available from the Superintendent of Documents, 
Washington, D.C. Price, 30 cents.] 


Mercury Vapor Detector. Presents information on 
the history and originators of previous devices for de- 
tecting mercury vapor in air. Then describes the fea- 
tures of a new detector together with its operating 
characteristics. This detector is relatively small and 
portable and can be used for testing the mercury con- 
tent of the atmosphere or by adding some auxiliaries 
for testing the flue gas from a mercury boiler. The 
detector’s useful range is from 1 part of a million to 1 
part per billion by volume. [“4 New Mercury Vapor 
Detector.” Safe Practice bulletin No. 9, Department 
of Labor and Industry, Commonwealth of Pennsyl- 
vania, Harrisburg, Pa. Paper cover; 8 x 11 in.; ap- 
proximately 16 pages; available on request.| 


Dust. A table listing the maximum allowable con- 
centration of dust according to the free silica content, 
as recommended by ten authorities. [“Maximum Al- 
lowable Concentration of Dust.” No. 74. Published 
by the Division of Occupational Hygiene, Department 
of Labor and Industries, the Commonwealth of Massa- 
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chusetts, 23 Joy St., Boston, Mass. 8% x 11 in; Single 
sheet; available on request.| 


Wetpinc. A bibliography of articles relating to the 
respiratory hazards from welding and blowpipe Cutting 
of metals. Eighteen references are listed. [“Respira- 
tory Hazards from Welding and Blowpipe Cutting of 
Metals.” Published by the Division of Occupational 
Hygiene, Department of Labor and Industries, the 
Commonwealth of Massachusetts, 23 Joy St., Boston, 
Mass. 8Y% x 11 in.; single sheet; available on request. 


Warm Arr Heatinc. A consumer booklet, pointing 
out the advantages of warm air heating in providing 
year ’round comfort. Explains how complete air con- 
ditioning can be installed in connection with the warm 
air furnace, through forced circulation, humidity regu- 
lation, filtration and refrigeration. Purpose of the pub- 
lication is to give members of the National Warm Air 
Heating and Air Conditioning Association a piece of 
the sales literature that will enable them to tie up their’ 
products with the cooperative research carried on at 
the University of Illinois. [“The Secret of a Comfort- 
able Home.” Published by the National Warm Air 
Heating and Air Conditioning Association, Columbus, 
Ohio. Paper cover; 334 x 8% in.; 12 pages; sample 
copies available on request.]| 


Coat. A quiz book on the oil treatment of coal, 
made up of fifty questions and answers, to help in the 
preparation of dustless coal. [“Quiz Book on the Oil 
Treatment of Coal.” Published by the Bituminous 
Coal Research, Inc., Southern Building, Washington, 
D.C. Paper cover; 33% x 8% in.; 14 pages; available 


on request. | 


House Buitpinc. A digest of the papers presented 
at the Yale-Life Conference on House Building Tech- 
nics held at the school of Fine Arts, Yale University, 
this spring. Among the subjects covered are: Lower 
Costs Through Mass Production; The Promise of 
Prefabrication; Materials and Techn‘ques for Hous- 
ing; Heating and Ventilation of the Home; New De- 
velopments in Steel for Low-Cost Houses. [“Digest 
of Papers presented at the Yale-Life Conference on 
House Building Technics.” Published by Life, Time 
and Life Bldg., Rockefeller Centre, New York. Heavy 
paper cover; 6 x 9 in.; 68 pages.| 


Hyprautics. A complete set of tables covering 379 
pages for providing simple and direct solutions of the 
problems involving open channel flow that are com- 
monly encountered in engineering practice. ‘The main 
table gives a solution of the Manning formula and the 
supplementary tables contain discharge factors that 
adapt the formula to different types of problems and 
different forms of sections. The principal object of 
the tables contained in this volume is to reduce the 
labor of computations to an absolute minimum and 
since the discharge factors include area and hydraulic 
radius, no calculations other than simple multiplication 
and division are required. [“Manning Formula Table” 
Volume II, Flow in Open Channels, by Horace Wil- 
liams King. Published by the McGraw-Hill Book 
Company, Inc., 330 West’ 42nd St., New York, N. Y. 
Semi-flexible binding; 6 x 9 in.; approximately 400 
pages; price, $5.] 
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NEWS OF THE MONTH 





Lehigh University and ASRE Sponsor Eastern A.C. Conference ; 
Professor Drinker to Speak on “Air in War’ 


BerHLEHEM—Air conditioning in re- 
lation to health. practical methods of 
operating and servicing air condition- 
ing systems, and interesting applica- 
tions of air conditioning in industry 
will be featured at the Eastern Air 
Conditioning Conference to be held 
at Lehigh University here November 
10-11. This two-day meeting is spon- 
sored by the ASRE, the Philadelphia 
chapter of the ASHVE and the ACMA. 

Among the air conditioning authori- 
ties who are outstanding as speakers 
is Dr. Philip Drinker of the Harvard 
School of Public Health, who will talk 
on “Air in War” at the banquet get- 
together scheduled at the Hotel Beth- 
lehem for Friday evening, November 
10. At this event Crosby Field, past 
president of the ASRE, will preside. 

The conference will include morning 
and afternoon sessions on Friday, 
November 10, the banquet that eve- 
ning, and a final session on Saturday 
morning, November 11. The complete 
program which follows will attract 
men in all branches of refrigeration 
and air conditioning: 


The technical program follows: 


NOVEMBER I0 
10:30 a.m. 
OPERATION AND SERVICE OF AIR CONDITIONING 
SYSTEMS 

Refrigeration Storage for Handling Peak 
Loads, Carl F. Boester, consulting engineer, 
St. Louis. 

Hotel Guestroom Air Conditioning Practices, 
John R. Hertzler, York Ice Machinery Cor- 
poration. 

Analysis of Air Conditioning for an Educa- 
tional Building, S. R. Lewis, consulting engi- 
_ neer, Chicago. 

2 p.m. 
HuMAN REsponses To Comrort AIR 
CoNDITIONING 

Air as a Vehicle of Contagion, Dr. W. F. 
Wells, School of Medicine, University of Penn- 
sylvania, Philadelphia. 

_A Realistic Approach to Hospital Air Con- 
ditioning, C. F. Neargard, hospital consultant, 
New York. 

Uses of Air Conditioning in Hospitals, Dr. 
M. B. Ferderber, Magee Hospital, Pittsburgh. 
NOVEMBER II 
10 a.m. 

INpustriAL Air CoNDITIONING 

Creating a Demand for Air Conditioning, 
J. C. Rosenmiller, chairman of advertising and 
public relations committee, Air Conditioning 
Manufacturers Association. 

Moisture Removal from Blast Furnace Air, 
L. L. Lewis, vice-president, Carrier Corpora- 
tion, Syracuse. 

Climate and Air Conditioning, J. C. Albright, 
Marley Co., New York. 

The Effect of Modified Atmospheres on Cold 
Storage, Charles Brooks, principal pathologist, 
Bureau of Plant Industry, Washington. 


Prof. B. H. Jennings, Lehigh Uni- 
versity, chairman of the conference 
committee, has assured applicants that 
adequate hotel space is available in 
Bethlehem at low rates. Reservations 
should be sent direct to Prof. Jennings 


at Lehigh University, Bethlehem, Pa. 

Other members of the conference 
committee that have assisted in ar- 
ranging this program are: W. A. Borne- 
mann, W. H. Carrier, D. L. Fiske, W. B. 
Henderson, J. R. Hertzler, F. V. Larkin, 
S. R. Lewis, H. M. Roberts, J. L. 
Rosenmiller, M. C. Stuart, and C. C. 
Williams. 





Gas Heat Cost Cut in New Jersey 


NEwarRK, N. J.—Gas heating equip- 
ment sales by Public Service Electric 
& Gas Co. are expected to be greatly 
stimulated by the institution of new 
low prices for home heating conver- 
sion burners, enabling installation of 
a completely automatic heating sys- 
tem for as low as $139. This is the 
installed price including all controls. 
The former base price was $250. 

Besides announcing its new low 
prices, the utility company, in a Sep- 
tember bulletin, also reported that 
total gas heating installations this 
year in the area it serves numbered 
795 up to July 29. This, it was an- 
nounced, compares with 608 for the 
same period last year, or an increase 
of 14.3%. 

The total number of gas heating in- 
stallations on the company’s lines is 
now more than 8,000. Nearly 500 new- 
ly-built homes have installed gas heat- 
ing in the company’s area since Jan. 1, 
it was further revealed. 





New Building Code for California 


Los ANGELES—Representing the work 
of several years by more than a hun- 
dred volunteer technical experts, archi- 
tects, heating and ventilating, struc- 
tural and mechanical engineers, and 
building contractors, a uniform build- 
ing code for California has been com- 
pleted and is ready for distribution. 

Involving an expenditure of approxi- 
mately $50,000, the compilation was 
directed by the California State Cham- 
ber of Commerce. The code is de- 
signed to limit standards of Safety 
against fire, earth movements, over- 
crowding and overloading in all future 
construction work in the state, and is 
intended primarily to meet California 
conditions. 





Industrial A.C. Will be Discussed 


CuHicaco—The importance of provid- 
ing proper heating, ventilating, and 
air conditioning for maximum indus- 
trial production will be discussed at 
a conference at the American Manage- 
ment Association at the Palmer House 
here November 15-16. 
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Railroad Releases Cost Data on 
Operating Conditioned Cars 


Boston—lIt cost the Boston & Maine 
Railroad within $42 of a total of 
$175,000, for air conditioning some 
ninety coaches, chair cars and sleep- 
ers during 1938, according to figures 
just released. This figure covers main- 


tenance, cost of ice, water and battery | 


charging, and depreciation charge-off 
for obsolescence. 

Boston & Maine has some sixty cars 
conditioned with ice and thirty more 
using mechanical refrigeration. Near- 
ly a ton of ice is required for each car 
at one loading of the bunkers, and the 
number of loadings or partial replen- 
ishment depends upon the weather and 
length of the run. 

Ice air conditioning costs a trifle over 
$1,244 per car per year. Original 
bunker and pumping equipment cost 
approximately $3,500 per car. Me- 
chanically equipped cars stood the 
railroad some $9,000 each for the 
equipment, so that total investment in 
air conditioning equipment is about 
$480,000, on which the _ carrying 
charges amount to $72,000 annually. 
During 1938, ice, water and battery 
charging on these ninety cars cost the 
road $27,000, while maintenance cost 
alone was $13,000. 

Over $62,000 additional was paid for 
air conditioned Pullman chair cars 
and sleepers, of which $50,000 was for 
car rental and $12,378 for ice, water 
and battery charging. 





Industrial Building Reported Up 


TRENTON—New Jersey’s State Labor 
Department during August approved 
52 plans for industrial construction, 
calling for a total expenditure of 
$441,535. These figures, according to 
announcement, represent a 70% in- 
crease above the average for the past 
20 years. 

This is the largest number of plans 
approved during any August since 1919 
and, according to State Labor Com- 
missioner John J. Toohey, Jr., presents 
a very encouraging picture at this sea- 
son of the year when normal activities 
are usually on the downtrend. 





A.C. for Thermostatic Metal Plant 


Derroir— A _ second self-contained 
2% ton year around air conditioning 
system has been recently installed by 
W. M. Chace Company, to aid in pre- 
cision testing of thermostat metals, 
according to engineers of Mechanical 
Heat & Cold Inc., local Westinghouse 
air conditioning contractors. The first 
installation was a 3% ton unit also 
equipped for year around air condi- 
tioning. 
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ASHVE Plans First Fall Meeting 
to be Held in Atlanta 


ATLANTA—The program for the first 
fall meeting of the American Society 
of Heating and Ventilating Engineers 
to be held here October 30-31, lists an 
interesting group of papers for pres- 
entation. 

Prof. G. L. Tuve will present a paper 
on the Use of Air Velocity Meters and 
B. E. Shaw will present one on Tem- 
perature Drop Characteristics of Room 
Thermostats at the first session of the 
morning of October 30. In the after- 
noon, C. T. Baker will speak on 
Food Preservation in the South; C. F. 
Boester will present a paper on Appli- 
cation of Storage Refrigeration to Air 
Conditioning; Prof. F. B. Rowley will 
describe A Standard Air Filter Test 
Dust, and John H. Carter will present 
an Analysis of the Air Conditioning 
Contractor’s Business Relationships. 

At the session on the morning of 
October 31, Prof. F. B. Lanham will 
speak on Heating and Ventilating Prob- 
lems as Related to Agriculture; Prof. 
L. S. O’Bannon will discuss A Labora- 
tory for Use in Determining the Infiu- 
ence of Various Temperatures and 
Relative Humidities on the Final Qual- 
ity of Air-Cured Tobacco, and Paul D. 
Close will discuss Maximum Permis- 
sible Humidities in Humidified Build- 
ings. 





Seattle Licenses Woman Engineer 


SEATTLE—Engineering as a career 
for women is illustrated locally by 
Mrs. Lorraine Hollingsworth, apart- 
ment house manager. She is blazing 
new trails for her sex in heating, and 
claims to be the only licensed third 
engineer of her kind in the city, which 
permits her operation of all manner 
of engineering apparatus operated by 
steam. She recently took the city 
examination in Seattle for this grade 
and passed with a high average. She 
held the grade of fifth engineer for 
four years, before securing the third 
engineer ticket that entitled her to be 
a “chief”’—and expects shortly to take 
the grade for first engineer. Her re- 
cent city examination required a com- 
prehensive knowledge of heating. 





NDHA Appoints Collins Secretary 


Derro1t—According to an announce- 
ment by G. D. Winans, president of 
the National District Heating Associa- 
tion, John F. Collins, Jr., has been 
appointed secretary-treasurer of the as- 
sociation. For a number of years past 
Mr. Collins has been associated with 
the Allegheny County Steam Heating 
Company. 

Mr. Collins will maintain an office at 
1231 Grant Building, Pittsburgh, and 
this office will be the headquarters 
of the NDHA. 


” 





West Coast NDHA Men Meet 
and Elect Sullivan President 


SPoKANE—New officers of the Pacific 
section, National District Heating 
Association, were chosen and the next 
convention city selected at the close 
of two-days’ sessions of this Pacific 
body meeting at the Spokane Hotel 
here. There were delegates from Se- 
attle, Tacoma, and Yakima, Wash., and 
Klamath Falls and Portland, Ore. 

B. K. Sullivan of the Puget Sound 
Power & Light Co., Seattle, privately- 
owned public utility, was selected as 
new president, while J. W. Merryman 
of the Pacific Power & Light Co., 
Yakima, Wash., was chosen as secre- 
tary. 

Full appraisal of the problems con- 
fronting the heating industry and 
heating engineers was given during 
sessions over the two days. One of 
the principal papers read was that by 
H. H. Carty, Central Heating Co., 
Spokane. 

Touching on a problem of consider- 
able interest to heating engineers of 
the Pacific Northwest, this paper was 
on the relation of outside temperature 
to inside heating problems, and showed 
clearly the benefit which heating en- 
gineers may derive from observing 
carefully weather bureau reports. 

During the sessions F. A. Correll, 
Spokane, Wash., then president, was 
in the chair, and much credit for the 
success of this year’s convention must 
go to Mr. Correll and Spokane heating 
executives who arranged the outstand- 
ing program and cooperated with 
members in extending hospitality to 


‘ heating delegates from a wide North- 


western region. 

Before the close of the convention 
Seattle was selected for the 1940 con- 
vention. 





Automatic Heat Dealers Organize 


WILMINGTON, DEL.—This city is re- 
writing its fire prevention ordinance 
and in a move to cooperate with the 
municipal officials the local oil burner 
and fuel oil dealers organized a few 
months ago, under the name Auto- 
matic Heat and Air Conditioning As- 
sociation of Delaware, with Eric L. 
Bergland, as president. The group has 
had the cooperation of American Petro- 
leum Institute and Oil Burner Insti- 
tute in drafting that part of the new 
code affecting oil burner installation. 

The September meeting was ad- 
dressed by C. F. Curtin, O.B.I. secre- 
tary, who discussed the work being 
done by the Institute as well as by 
local groups around the country. Mr. 
Curtin advised the Wilmington indus- 
try to pattern the new oil burner 
code after the model ordinance drafted 
some years ago by the Institute and 
National Fire Protection Association. 





A.C. Ups Bowling Alley Trade, 
Buffalo Experience Shows 


BUFFALO — Because a local bowling 
academy proprietor was quick to real- 
ize the value of air conditioning, he 
has today one of the most profitable 
businesses of the kind in the city. 

He is Wallace Charlton, owner and 
manager of Strand Recreation, an ¢e. 
tablishment comprised of a large bow). 
ing room, a dining room, and a tavern, 
located in busy downtown Buffalo. 

At the opening of the bowling gea. 
son, Mr. Charlton had Joseph Meyers 
& Son, Inc., of Buffalo, air condition 
his establishment. Now the proprie. 
tor’s chief worry is how to accommo. 
date all the keglers that are applying 
to use his alleys. 

The main factor is that the Strand 
alleys are the first and only ones in 
Western New York, not only Buffalo, to 
have air-conditioning. Now his sched- 
ules for play are filled to the hour. No 
less than 244 teams have signed up 
to use the alleys during the season. 
Not a few, but actually scores of others 
have been turned back because there ig 
no way of accommodating them. 

And air conditioning is the big at- 
traction. The ventilating system has 
drawn not only the league players, for 
businessmen have petitioned Mr. Charl- 
ton to leave certain hours open to in- 


dividual players and parties. 





Chilean Trains to be Conditioned 


SANTIAGO, CHILE—An order for air 
conditioning the five Southern Arrow 
streamlined trains of the Chilean State 
Railways has been given to Carrier 
Corporation. This order, representing 
one of the largest railroad air condi- 
tioning installations ever made by a 
South American line calls for 70 tons 
of refrigeration to supply cooling for 
the systems. Each train will carry 
14 tons of refrigeration supplied by 
tw) seven-ton units hung under cen- 
tral portions of the cars. 

The five new Southern Arrows will 
operate between Santiago, Concepcion 
and Puerto Montt, a north-south run 
of over 600 miles. During the run, the 
trains will be exposed to wide climatic 
variations. 





Columbia Offers Special Courses 


New YorK—Two special courses iD 
air conditioning, one concerned with 
equipment and design, and the other 
with the theories of thermodynamics, 
will be conducted during the 1939-40 
school year by Professor C. F. Kayan, 
C. E. Parmelee and A. J. Lawless un- 
der the extension division of Colum- 
bia University, according to Dean 
J. W. Barker of the School of Engi- 
neering. These two courses are among 
57 engineering courses to be offered. 
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California Housing Act Modified 


Los ANGELES—L. T. Mott, California 
State Supervisor of Housing, on Sep- 
tember 1 addressed to heating, ven- 
tilating, air-conditioning, and refriger- 
ating inspectors of California com- 
munities an announcement that on 
and after September 19 the California 
State Housing Act, by recent codifica- 
tion, will be a part of the Health and 
Safety Code. The ruling places heat- 
ing and ventilation inspectors under 
the jurisdiction of the Health and 
Safety Department of the State. 

Mr. Mott’s letter stated that no sub- 
stantative changes were brought about 
in the codifying process other than 
the transfer of the Housing Act to the 
Health and Safety Code. The com- 
munication pointed out, however, that 
there has been a complete rearrange- 
ment and renumbering of the section, 
together with several clarifications of 
the Act as written at present. In cer- 
tain details, too, the law was amended 
on matters dealing with ceiling heights 
and garage construction in apartment 
houses and hotels, those amendments 
now being embodied in the revised 
code. 

The new edition of the Housing Act 
will be available in the near future 
in pamphlet form. The rearrangement 
and restatement of the act was in line 
with the program of the State Code 
Commission established ten years ago 
to codify existing statutes. 





Goodman, Kunen Talk at Bremerton 


SEATTLE—Ventilating and Air-condi- 
tioning were topics stressed at a re- 
cent meeting in Bremerton, Wash., 
which is briskly moving forward un- 
- der the stimulus of naval prepared- 
ness, since Bremerton is the Navy 
Yard City of Puget Sound. Speakers 
who discussed pertinent problems of 
air-conditioning and ventilation were 
the guests of honor of the ventilating 
group of the Puget Sound Navy Yard. 

Dinner was served at Enetai Inn, 
and Foster Pratt, program chairman 
of the event, arranged to have as 
speakers William Goodman, The Trane 
Co., and Herbert Kunen, New York, 
manager of the engineering depart- 
ment of the Anemostat Corporation. 





Chicago Adds 62 A.C. Jobs in Aug. 


CuIcaGo — Sixty-two air condition- 
ing installations were added to the 
lines of the Commonwealth Edison 
Company during August, according to 
a report of the air conditioning divi- 
sion of that utility. Of these, 19 were 
central systems and 43 were room 
cooler jobs. 

The total capacity of these jobs add- 
ed during the month amounted to 74 
tons and 193 hp. 


Stoker Coal Use Increases Sharply, 
Survey of Coal Burning Shows 


Cuicaco— Annual stoker coal con- 
sumption in the United States is now 
approximately five and one-half times 
what it was in 1932 and nearly three 
times what it was in 1935, according 
to an extensive survey recently com- 
pleted by K. C. Richmond, editor of 
Coal-Heat. It is stated that Class 5 
stokers, burning more than 1,201 
pounds of coal per hour and locomo- 
tive stokers are not included in this 
estimate. 

This survey further shows that 
stoker coal consumption increased 
2,700,000 tons in 1938 and that today 
approximately seventeen and  one- 
quarter million tons of coal are used 
in Classes 1 to 4 stokers annually or 
in stokers from the small household 
size up to machines having a capacity 
up to 1,200 pounds of coal per hour. 
Thirty-one per cent of this total is used 
in Class 1 stokers, or those machines 
burning less than 61 pounds of coal 
per hour. 

The survey also points out that 
stoker shipments in June of this year 
were six times those of the entire 
year of 1930, based on Department of 
Commerce reports, and that for the 
first six months of this year stoker 
sales were twenty-two and one-half 
times the reported sales for the entire 
year of 1930. 





AGA Schedules Heating Symposium 


NEw YorK—The 21st annual conven- 
tion of the American Gas Association 
will be held here October 9-12 with 
headquarters at the Hotel Pennsyl- 
vania. On Tuesday afternoon, October 
10, gas heating and air conditioning 
will be discussed. 

Included in this part of the program 
will be a Symposium on Gas in New 
Homes, in which three speakers will 
take part as follows: J. P. Leinroth, 
Public Service Electric & Gas Co., 
Newark, N. J.; H. Vinton Potter, Okla- 
homa Natural Gas Co., Tulsa, Okla., 
and F. M. Banks, Southern California 
Gas Co., Los Angeles, Calif. 

Market Possibilities and Equipment 
Available for Summer Air Condition- 
ing by Gas will be discussed by A. W. 
Lundstrom, Ebasco Services, Inc., New 


York, N. Y. 





Texas Church is Air Conditioned 


AvusTIN TEX.—The first installation 
of an air-conditioning system for a 
local church, was recently made by 
the Modern Air-Conditioning Company, 
local Westinghouse distributors. For 
complete cooling, dehumidifying, fil- 
tering, circulating, and ventilating, a 
27-ton system was placed in operation 
by the First English Evangelical 
Luthern Church. 
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Fleisher to Address Phila. Group 


PHILADELPHIA — The Philadelphia 
chapter of the ASHVE will open its 
1939-1940 season October 12, at the 
Engineers Club, 1317 Spruce Street. 
The speaker for the occasion will be 
W. L. Fleisher, second vice president 
of the society. He will speak on the 
Significance of Air Conditioning Re- 
search for Human Beings. 

The speaker for the November 
meeting will be E. Rush Tuton, engi- 
neer for the Bayuk Cigar Company, 
who will speak about his trips through 
the tobacco regions in Sumatra. 

The remainder of the program for 
the winter, as tentatively arranged by 
H. Berkley Hedges, second vice presi- 
dent of the Philadelphia chapter, who 
has charge of the programs, calls for 
a speaker from the national speakers 
bureau of the Society for the Decem- 
ber meeting; the January meeting will 
be a get-to-gether meeting; the Febru- 
ary meeting is an open date; the 
Speakers Bureau will furnish a speak- 
er for the March meeting; an inspec- 
tion trip through one of the local 
manufacturing plants is planned for 
the April meeting; and for the May 
meeting, the last of the season, a golf 
outing. 





1940 Census to Include Housing 


WasHInGton—According to the Fed- 
eral Housing Administration, the 1940 
census will include as important items, 
a census of housing. Among the items 
being considered for inclusion are: 
(1) Structural items: Type of struc- 
ture, number of dwelling units, and 
year built; (2) Dwelling unit items: 
Occupancy or tenure; duration of oc- 
cupancy or vacancy; number of rooms; 
running water, toilet, and bathing 
facilities; central heat; fuel; and 
monthly rental; and (3) for owner- 
occupied structures: Owner’s estimate 
of value, amount of real-estate taxes 
and special assignments, and mortgage 
status. . 





Houston Reports A.C. Installations 


Hovuston, TEx.—According to reports 
from the Houston Lighting & Power 
Company, 11 central air conditioning 
systems were installed in that city 
during July. Of these, 9 were com- 
mercial jobs and the remaining two 
residential installations. The commer- 
cial systems totaled 552 tons. 

The company also reports one 2%4-ton 
central installation in Galveston and a 
5-ton central installation in Goose 
Creek. 

During the same menth, 13 unit in- 
stallations were made in Houston for 
commercial purposes and 12 for resi- 
dential purposes. 
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Oil Burning Space Heater Manufacturers Adopt Rating Seal, 
Zone U.S. for Heater Capacity Requirements 


WASHINGTON — Two. outstanding 
achievements of particular interest 
and help to dealers selling oil burning 
space heaters have been accomplished 
by the standards committee of the oil 
division of the Institute of Cooking 
and Heating Appliance Manufacturers, 
according to Samuel Dunckel, manag- 
ing director of the Institute. 

One of the achievements is a stand- 
ard efficiency rating for pot-type oil 
heaters which will remove the con- 
fusion resulting from the _ varied 
claims made by competing manufac- 
turers. The standards committee for- 
mulated a code which provides that 
all heaters must be rated according to 
a definite procedure and with specified 
test equipment. Heater ratings and 
data are submitted by the individual 
manufacturers and this material is 
then checked by the United Labora- 
tories, Wichita, Kan. If the test re- 
sults meet the specifications set up in 
the code, the manufacturer is then per- 
mitted to use the rating seal of the In- 
stitute. Heaters so tested have the 
same standard rating of heating effi- 
ciency and the dealer is assured of 
authentic and reliable data. To date 
more than 150 models of heaters have 
been rated and data submitted for ap- 
proval by nine different oil heater 
manufacturers. 

The second accomplishment is the 
preparation of a special weather zone 
map which makes it easy for a dealer 
to apply the efficiency of the heater 
he handles to the heating needs of his 
particular locality. 














The Manufacturer certifies that catalogue =" 
ratings on this heater are in accordance 
with the standards of the Institute of 
Cooking and Heating Appliance Manufacturers <3 
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Rating seal of the Institute of Cooking 
and Heating Appliance Manufacturers. 


A weather study was made of the 
United States, and four temperature 
zones were plotted as shown on 
the accompanying map. The amount 
of heat expressed in B.t.u. required 
per hour to heat: one cubic foot of oc- 
cupied space in dwellings of average 
construction, was determined for each 
zone. For instance, in a house with 
4800 cubic feet of space to be heated, 
located in the 10 B.t.u. zone, the min- 


‘imum heat requirement would be 


10x4800 or 48,000 B.t.u. per hour. 



































































Zone map showing approximate minimum B.t.u. per hour per cubic foot of occu- 


pied space required for dwellings of average construction by the tentative stand- 
ards for oil-burning space heaters. The standards are those of the Institute of 
Cooking and Heating Appliance Manufacturers. 
Laboratories, Wichita, Kan. 
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California A.C. Contractors Confer 


San Francisco—Discussions pertain. 
ing to bid depository for all sub-cop. 
tract bids and ways of developing 
closer cooperation between contractor 
and labor constituted a considerable 
part of the program at the joint con. 
ference of the Heating, Piping and Air. 
Conditioning Contractors Associations, 
representing Los Angeles, San Fran- 
cisco, Fresno and Sacramento, which 
was held here August 18. 

General discussion on_ state-wide 
problems affecting the industry jp. 
cluded the matter of an increase in 
governmental agencies for taking segre. 
gated bids on mechanical work. The 
unofficial consensus of opinion of mem- 
bers present was that the segregated- 
bid idea is becoming increasingly popu- 
lar with engineers and contractors as 
well as home owners. The Los Angeles 
association, headed by John Moriarity, 
president of the Southern California 
Association, reported it has been suc- 
cessful in encouraging the use of segre- 
gated bids by State bureaus and Los 
Angeles school district authorities, 
and that engineers and architects in 
the Los Angeles area were whole- 
heartedly in favor of widening the 
scope of this development. 





Central Heat Gaining in Russia 


KiEv—The heating of _ residential 
apartments, public buildings, and fac- 
tories from central thermo-electric 
power stations is gradually being ex- 
tended in large Russian towns and 
cities. Some 60 blocks of apartments 
and four public swimming baths in 
Kiev are being brought within the 
municipal central heating system this 
year, as well as a number of public 
buildings and dwelling houses in 
Kharkov and other towns of the 
Ukraine. 

Moscow in 1937 had five central 
thermo-electric stations, which sup- 
plied heat to factories with an aggre- 
gate volume of 14,656,100 cubic yards 
and to dwelling houses and public 
buildings with an aggregate volume 
of 13,126,650 cubic yards. The system 
of heating from these central thermo- 
electric stations was extended last 
year to include several new districts 
of Moscow. 





Eugene N. Foss 


Boston—Eugene Noble Foss, chair- 
man of the board of B. F. Sturte- 
vant Company and Governor of Massa- 
chusetts for three successive one-year 
terms, died at his home in Jamaica 
Plain, Sept. 13, after a short illness. 
He would have been 81 on Sept. 24. 

Mr. Foss became associated with the 
Sturtevant company as a salesman, and 
in 1890 became treasurer and general 
manager, later becoming president. 
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Modine Acts as Host at Conference 
for Its Sales Representatives 


RacINE— Seventy sales representa- 
tives of Modine Mfg. Co. convened at 
the home office here September 11-13, 
for what proved to be a stimulating 
sales and engineering conference. The 
conference was under the direction of 
Arthur G. Dixon, sales manager of the 
Heating and Air Conditioning Div. 

Much of the first day was devoted 
to a discussion of the company’s new 
unit heater and to an inspection of 
the unit heater exhibit. This was fol- 
lowed by a tour of the factory. In the 
evening, Owen Desmond and M. J. 
Druse revealed the details of an in- 
creased advertising and sales promo- 
tion program. A. W. Seiler, president 
of The Cramer-Krasselt Co., Modine’s 
advertising agency, explained what 
promotion was doing for the repre- 
sentatives. 

During the three-day session, all of 
the company’s products were dis- 
cussed from the angles of sales, engi- 
neering and application. Among those 
participating in these discussions 
were Benjamin Spieth, chief engineer; 
A. F. McGovern, factory representative 
for the East-Central sales division; 
W. F. Bilyeu, factory representative 
for the Eastern Sales Division; and 
C. S. Simpelaar, R. C. Jepertinger, 
R. K. Williams and W. R. McMahon, 
Sales Engineers. 

The final session was opened with 
a discussion of possible new products 
and was under the direction of C. T. 
Perkins, vice-president in charge of 
engineering. The convention was cli- 
maxed with a talk by W. C. Winkel, 
executive vice-president, who, on be- 
half of Arthur B. Modine, president 
of the company, presented a _ gold 
watch to A. N. Goff of Fond du Lac, 
Wis. Mr. Goff, the oldest Modine rep- 
resentative in years of service. 


Industrial Advertisers Select Best Advertisements of the Year, 
Elect McDonough President, Mitchell Vice President 


NEw YorK—The National Industrial 
Advertisers Association, whose mem- 
bers include 1300 industrial advertis- 
ing men and women from all parts of 
the United States and Canada, held 
its three-day annual conference Sept. 
20-22 at the Hotel New Yorker. 

The keynote address, “Waves of 
World War Trade,” was delivered by 
John <A. Zellers, vice president of 
Remington Rand, Inc., who urged 
America’s rededication to the princi- 
ples of the Monroe Doctrine. Mr. 
Zellers’ talk followed the address of 
welcome by the Conference’s chair- 
man, E. A. Phoenix, Johns-Manville 
Corporation, Mayor LaGuardia, and 
Stanley A. Knisely, president of the 
N.1.A.A. 

Charles McDonough, advertising 
manager, Combustion Engineering Co., 
Inc., was elected president of the As- 
sociation for the coming year. 

During the past three years, as vice 
president of the N.I.AA., Mr. Me- 
Donough supervised national as well 
as local publicity, and was in charge 
of the employment service started two 
years ago. One of his more important 
N.I.A.A. activities during the past 
three years has been an extensive 
study of the public relations problems 
of industry, which was the subject of 
a paper read by him at the Chicago 
conference two years ago, and of brief- 
er reports since that time. 

The following vice presidents were 
elected: Terry Mitchell, Frick Co., 
Waynesboro, Pa.; Richard P. Dodds, 
Truscon Steel Co., Youngstown, Ohio; 
William D. Murphy, Sloan Valve Co., 
Chicago; Herbert V. Mercready, Mag- 
nus Chemical Co., Garwood, N. J.; 
E. J. Goss, The Koehring Co., Milwau- 








A line of new products and some of the personnel at the sales and engineering 
conference held by Modine Mfg. Company September 11-13. At the right is Arthur 
G. Dizon, sales manager. Others include Frank Martin, York; Tom McGovern, 
Columbus ; Bill German, Rochester; Bob Duy, Elizabeth; Bud Collier, Baltimore; 
Harry Pillen, Cincinnati; A. F. McGovern, Columbus; Gibby Rock, Cleveland. 
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kee, Wis.; and 
H. S. Van Scoyoc, 
Canada Cement 
Co., Ltd., Montre- 
al, Quebec, Can- 
ada. Ralph Louis 
Towne, Surface 
Combustion Corp., 
Toledo, Ohio, was 
elected secretary- 
treasurer. 

A selection of the 20 best indus- 
trial advertisements of the year was 
made by a jury during the final ses- 
sions of the Conference. Over 220 
members of the N.I.A.A. exhibited 
samples of their advertising. The five- 
man jury, composed of professional 
advertising men and industrial execu- 
tives, consisted of the following: 
A. R. Mumford, associate director of 
research, Consolidated Edison Co., 
New York; F. H. Donshea, vice presi- 
dent, Newell-Emmett Co., Inc., New 
York; C. E. Hooper, president, C. E. 
Hooper, Inc.; H. M. Shackelford, vice 
president in charge of advertising and 
sales promotion, Johns-Manville Sales 
Corp., New York; and H. K. La Rowe, 
president, Purchasing Agents Associa- 
tion of New York. 

An unusual feature of the Confer- 
ence was the holding of 16 clinics de- 
voted to various phases of advertising 
and publicity. 





Charles McDonough 





20 Burner Makers Exhibit in Phila. 


PHILADELPHIA—Sponsored by the Oil 
Burner Division of the Electrical As- 
sociation of Philadelphia there has 
been on display at the Edison Build- 
ing, 9th & Sansom Streets, the products 
of twenty manufacturers of automatic 
oil burning equipment, and four man- 
ufacturers of accessories. 

This Automatic Oil Burner Show is 
the first of its kind held here, and 
ran from September 11 to 19. It was 
an educational exposition with the pur- 
pose of informing the public of the 
latest developments in oil heating ap- 
paratus for the home and displayed 
the most efficient and economical units 
for that purpose. 

The Electrical Association estimates 
that in 1938 there were sold in the 
metropolitan Philadelphia area 12,500 
units with a retail sales volume of 
$2,800,000. With the exception of one 
year, 1936, this represents a steady 
increase in the sales of oil burning 
equipment, and the Association esti- 
mates that 90% of this business was 
obtained by its members. The 1939 fig- 
ures are expected to show an increase 
over those of 1938, and it is planned 
to make this Show an annual event. 
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Number of Radiator Sizes Reduced, 
Manufacturers Announce 


New YorK—Unanimous approval by 
manufacturers of cast iron radiators 
has been given to a program which will 
make effective a reduction of almost 
50% in the number of sizes of cast 
iron radiators. This program has been 
developed and sponsored by The Insti- 
tute of Boiler and Radiator Manufac- 
turers, and all manufacturers of cast 
iron radiators have signified their in- 
tention to produce only the sizes which 
have been adopted as standard by the 
Institute. 

Large tube radiators, heretofore pro- 
duced in more than thirty sizes, will 
be produced in only seventeen sizes. 
The standard sizes of four tube large 
radiators will be 20, 23, 26, 32 and 
38 in. Five-tube will be made in 20, 
23, 26, 32 and 38 in. Six-tube will be 
made in 20, 26 and 38 in. and seven- 
tube will be made in 14, 17, 20 and 
26 in. 

Exceptions to these are that 30 in. 
will be made instead of 32 in. in four- 
and five-tube by some manufacturers; 
some manufacturers will make 36 or 
37 in. instead of 38 in. in four-, five-, 
and six-tube; some manufacturers will 
make 13 or 13% in. instead of 14 in. in 
seven-tube and some will make 1614 in. 
instead of 17 in. in seven-tube. 

Small tube _ radiators, heretofore 
made in seventeen sizes, will hereafter 
be made in the following eleven stand- 
ard sizes: three-tube will be made in 
25 in., four-tube in 19, 22 and 25 in.; 
five-tube will be made in 22 (or 23) 
in., and 25 (or 26) in., and six-tube 
in 14, 17, 19 (or 20), 25 (or 26), and 
32 (or 30). Exceptions to this are 
some manufacturers will make 19 in. 
five-tube instead of 19 in. six-tube, and 
one manufacturer will produce 32 in. 
five-tube instead of 32 in. six-tube. 

The manufacturers have adopted this 
program of simplification after a thor- 
ough study of the requirements of 
builders and home owners and they 
feel sure that by eliminating some of 
the sizes which have been previously 
offered and for which there is no real 
necessity and very little demand, the 
best interests of the manufacturers, 
distributors and the heating industry 
generally, as well as the home owner, 
will be served. Stocks of obsolete 
sizes will be substantially disposed of 
through normal demand before the end 
of 1939. 


AGA Plans West Coast Laboratory 


Construction work on a new $40,000 
gas appliance laboratory for the Amer- 
ican Gas Association at 1425 Grande 
Vista Ave., Los Angeles, was. started 
August 31 under ceremonial circum- 
stances and in the presence of appli- 
ance manufacturers and utility execu- 
tives from various coast cities. 
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New Wrought Iron Pipe Standards 
Approved by Interested Groups 
New YorK—The American Standards 

Association recently announced ap- 

proval of a new standard for Dimen- 

sions and Materials of Wrought-Iron 
and Wrought-Steel Pipe and Tubing 
which should result in considerable 
savings in cost and convenience to 
manufacturer and user _ industries. 

This standard has been tested through 

a three year period of trial in actual 

use. 

New methods of manufacture have 
made it possible to reduce wall thick- 
nesses without a loss in strength, but 
old standards made no provision for 
the thin-walled pipe which was coming 
into increased demand. There were 
no intervening standard thicknesses 
between standard, extra strong and 
double extra strong weights, and none 
of the old schedules provided for pipe 
larger than 12 in. in diameter. 

In 1927 ASA, acting upon numerous 
requests, organized a committee to re- 
vise and implement the old schedules. 
The ASME and the ASTM served as 
administrative leaders for the work 
of this committee which has resulted 
in approval this year of the new 
schedules as American Standard after 
three years of trial. 

The new standard consists of ten 
weight and thickness schedules run- 
ning from the lightest to the heaviest 
pipe commonly used. Tabular wall 
thicknesses have been worked out by 
a basic formula which should not, 
however, be confused with design 
formulas such as those used in the 


_ ASME Boiler Code and the American 


Standard Code for Pressure Piping. 
Tabular values of weights for corre- 
sponding sizes of steel and wrought- 
iron pipe are given and the nominal 
wall thicknesses for the two materials 
have been adjusted to compensate for 
the difference in specific weights. 
Twenty-seven associations, techni- 
cal societies, and government depart- 
ments concerned with the manufacture 
or use of piping have participated in 
developing the new schedules. 





Burner Makers Select Laboratory 


PHILADELPHIA— Undervwriter’s Labo- 
ratories, Inc., was unanimously chosen 
as the official laboratory for testing, 
inspecting and marking oil burners by 
the Automatic Mechanical Draft Oil 
Burner Manufacturers at a meeting 
held at the Benjamin Franklin Hotel 
here on Aug. 28. These tests are to 
be made to determine compliance with 
the industry’s standards as outlined in 
the new commercial Standard CS 75-39, 
Automatic Draft Oil Burners Designed 
for Domestic Installations. 

Approximately 70 representatives of 
oil burner manufacturers and other 
branches of the industry attended the 
meeting. 
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Ventilating Business Increasing, 
Fan Manufacturers Report 


DetTroiT—Widening public awarenegs 
of the great health and comfort bene. 
fits offered by modern, well designeg 
ventilating equipment, has been a fac. 
tor in the industry’s highly satisfac. 
tory volume of business during the 
current year, a summary of committee 
reports disclosed following a meeting 
in Detroit, Sept. 12, of the Propeller 
Fan Manufacturers Association. 

An increased demand for fresh air 
in homes, apartments and public build. 
ings of all kinds points to a continued 
upswing in the ventilating business, 
the reports brought out. 

Architects and engineers, commer. 
cial and industrial customers are rec. 
ommending and installing equipment 
to give more rapid air changes than 
formerly, according to a standardiza- 
tion committee report. In contrast 
with the “early days” when ventilating 
equipment was installed primarily for 
exhausting fumes, obnoxious odors 
and vitiated air—today’s modern in- 
stallations commonly accomplish a 
complete air change in rooms, audi- 
toriums, stores or factories once every 
minute or less. 

Increased general knowledge of the 
benefits offered by well designed, fac- 
tory engineered equipment, has led 


_ purchasers to check more and more 


into the operating characteristics of 
ventilating equipment, it was brought 
out. This public tendency to use 
greater care in buying is further in- 
dicated by purchasers’ insistence that 
fans have Certified Ratings of air de- 
liveries, in accordance with the Stand- 
ard Test Code for centrifugal and 
axial fans, as adopted by the Propel- 
ler Fan Manufacturers Association 
and the ASHVE, it was asserted. 





Bureau to Celebrate 20th Year 


Cuicaco—Appointment of a commit- 
tee to make plans for the twentieth 
anniversary dinner of the Plumbing 
and Heating Industries Bureau at the 
Palmer House October 5, is announced 
by George E. Hoffman, president. 
October 5 was selected as a convenient 
time for the meeting inasmuch as the 
fall meeting of The Central Supply 
Association is scheduled to take place 
at the Palmer House, October 5-6. 





Unit Heater Manufacturers to Meet 


Detroit—The fourth regular meet- 
ing of the Industrial Unit Heater 
Association will be held in Chicago, 
October 6. It is expected that the 
standardization program of electrical 
equipment undertaken jointly with the 
manufacturers of fractional horse- 
power motors will be considered as 
well as a further report on corrosion 
in steam heating systems. 
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Modine Unit Heaters 


NAME—Modine unit heaters. 
PURPOSE—For space heating. 
FEATURES—This new line of heaters 
incorporates such features as sound 
silencing, a safety fan guard built into 
the unit, rust protection, and a stream- 
line appearance. The sound silencing 
is accomplished by 5 noise-abatement 
steps. First, the entire casing interior 
is lined with acoustical mastic. Sec- 
ond, a velocity generator evens air 
flow through the condenser and is said 
to eliminate air-rush noise peaks. 
Third, use of a venturi fan shroud re- 
duces air in-rush noises. Fourth, con- 
centric rings of the safety fan guard 
are provided to dissipate vibration 
and fifth, the unit heater motor is 
resiliently mounted in rubber on the 
fan guard. The new safety fan guard 
is said to form a rigid safety safe- 
guard against the hazards that are 
. also present when a unit fan is left 
without a proper shield. Manufacturer 
states that re-design of the unit pro- 
vides cleaner, flowing lines, rounded 
casing corners and V-formed louvers 
deeply recessed. The new unit also 
provides for increased velocities with- 
out causing drafts. 

MADE BY—Modine Mfg. Co., Racine, 
Wis. 
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Buffalo Forge Fans 


NAME—Buffalo “L” Breezo. 
PURPOSE—For application where it 
is desirable to use a propeller type 
fan but where the motor must be out- 
side the air stream. 
FEATURES—Motor, V belt, pulleys 
and one bearing are entirely outside 
the path of air being handled. The 
bearing at the fan end of the shaft 
which is in the air chamber is reg- 
ularly of bronze, enclosed and wool 
packed, requiring oiling about once 
every 2000 hrs. of use. Where desired, 
an enclosed ball bearing packed in 
grease can be furnished and it is said 
to operate for years without attention 
or re-oiling. Fans are designed to op- 
erate against as high as %4-in. static 
pressure. Housings are so designed 
that the air inlet may be at top, bot- 
tom or either side of unit and may be 
changed from one to another on a job, 
if necessary. Standard arrangement 
is bottom inlet. 

SIZES AND CAPACITIES—7 sizes 
ranging from 12 to 36 in. with capac- 
ities ranging from 475 c.f.m. at 4-in. 
static pressure and 1080 c.f.m. with 
free delivery for the small unit to 7300 
c.f.m. 44-in. static pressure to 10,800 
c.f.m. free delivery for the largest. 
MADE BY—Buffalo Forge Company, 
TROUT Wa kaneis caetieeseeehe 2 








Fairbanks Bronze Gate Valves 


NAME—Fairbanks bronze gate valves. 
PURPOSE—For controlling the flow 
of fluids. 

FEATURES—tThe manufacturer states 


- that these valves have greater strength, 


longer life and lower maintenance 
costs. Some of the features incorpo- 
rated include an extra deep stuffing 
box packed with special moulded 
asbestos rings, a large bonnet hex 
which projects over the bonnet threads, 
a heavy bronze stem, larger and 
stronger pipe end hexes, a _ larger 
clearance between ends of thread and 
diaphragm, and reversible type wedges. 
MADE BY—The Fairbanks Company, 
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Fig. 1. Exterior of Solray radiators. 


Weil-McLain Radiator 
NAMEW—Solray radiators. 
PURPOSE—For supplying both radi- 
ant and convected heat and also for 
humidifying air. 
FEATURES—Radiators consist of an 
outer casing through which steam or 
hot water flows and which gives off 
radiant heat. Within this casing is a 
convector unit which is called a finned 
Vectant and which is designed to pro- 
vide convected heat. Since these radi- 
ators are designed to give radiant 
heat, they are not intended as con- 
cealed radiators but may be placed in 
an open recess when ample clearance 
is provided at ends and top. The man- 
ufacturer states that these radiators 
combat cold effectively since the con- 
vected heat meets the cold where cold 
comes in and provides moderate un- 
disturbing air circulation and the ra- 
diant heat travels out into the lower 
occupied portion of the room to raise 


floor temperatures. Radiators are also _ 


available with hand filled pans or 
automatic filled pans for humidifying 
the air. Manufacturer states that one 
automatic filled radiator will provide 
practical humidification for the aver- 
age 6 to 8 room house. Radiators are 
available without finned Vectants, 
with a single row of finned Vectants 
or with a double row of finned Vec- 
tants. 

MADE BY— Weil-McLain Company, 
Radiator Division, Erie, Pa......... 4 
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Fig. 2. A cross sectional view show- 
ing how Solray radiators operate. 
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Trane Anemostat Unit Heater 


NAME—Trane projection unit heater 
with Anemostat air distribution. 
PURPOSE — For supplying and dis- 
tributing heated air without drafts. 
FEATURES—Anemostat air distribu- 
tion unit is mounted on the outlet of 
the Trane projection unit heater. The 
manufacturer states that this results 
in an air stream which is draftless 
and blastless, and that people may sit 
directly under the unit in perfect com- 
fort, even in low ceiling installations. 
Manufacturer claims that this device 
is applicable for industrial plants and 
textile mills where low velocity air 
currents which are absolutely dustless 
are essential to manufacturing proces- 
ses. 

MADE BY—Trane Company, La Crosse, 
EG Ce Eee tas baeee ck kee es. 5 


Westinghouse Oil Burner Motors 


NAME—Thermoguard protected oil 
burner motors. 

PURPOSE—Motors with positive pro- 
tection against burn-out for domestic 
oil burner service. 
FEATURES—Manufacturer states that 
the Thermoguard feature gives pro- 
tection against burn-out caused by 
continuous and frequently repeated 
overloads, high ambient temperature. 
high motor current due to locked shaft 
or low voltage or other conditions 
creating a dangerous’. temperature. 
Two types of Thermoguard protection 
are available—time delay and manual 
reset. The time delay type is designed 
fo~ burners with intermittent ignition 
systems. The time delay feature pre- 
vents restarting under dangerous con- 
ditions and insures automatic protec- 
tion for the motor. The manual reset 
type does not reset automatically. 
Motors can be supplied in foot as well 
as flange mounting, either rigid or 
resilient. They are of split phase, 
general purpose type and are suitable 
for domestic oil burner application up 
to one-third hp. at standard speeds on 
110 to 220 volt circuits. 

MADE BY—Westinghouse Electric ¢ 
Manufacturing Company, East Pitts- 
 ntcrcnerbnneeescavas abae’ 6 
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Fedders Air Conditioning Coil 


NAME—Fedders direct expansion air 
conditioning coils with inlet header 
flow control valves. 

PURPOSE—For adjusting flow of re- 
frigerant through coils to bring entire 
surface to maximum efficiency. 
FEATURES—Each refrigerant circuit 
in these direct expansion coils has 
a flow control valve in the inlet 
header. This control valve is sealed 
with a brass cap and gasket which can 
be removed with an ordinary open-end 
wrench to expose the adjustable stem 
of the valve. Coils are shipped with 
valves in wide-open position. Starting 
at the bottom of the coil, each circuit 
can be adjusted to the desired uniform 
superheat over entire area of the coil. 
To assist in reading the superheat, 
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clip-on service thermometers are used. 
The manufacturer states that the use 
of these valves results in the elimina- 
tion. of dead spots and refrigerant 
flooding, and makes it possible to ad- 
just each coil to fit the exact operating 
load and conditions. 

MADE BY—Fedders Manufacturing 
Company, Buffalo, N. Y............4. 7 





Electrol Water Heater 


NAME—Special Electrol water heater. 
PURPOSE—For water heating. 
FEATURES—Tank is constructed -of 
heavy gage steel, electrically welded 
with an extra heavy galvanizing. Tank 
has a capacity of 33 gal. and is in- 
sulated with mica pellet insulation. 
Casing is all steel with 1-in. Aircell 
insulation and enamel finish. Overall 
height, 61 in., width, depth, 23 in. 
CAPACITIES — Hot water recovery 
80 gal. per hr. 100F rise. 
MADE BY—Electrol Incorporated. 
INT Ne 6 oS cha eee a eee & 
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Minneapolis-Honeywell Motorized 


Gas Valve 


NAME AND MODEL NUMBER—No, 
V155 motorized gas valve. 
PURPOSE—For regulating the flow 
of gas to burners. 

FEATURES—This is a new design of 
the V15 motorized gas valve. It jg 
equipped with a locking screw which 
when removed will prevent the occur. 
rence of a hazardous condition if the 
secondary air damper arm should bind 
and fail to close. In this event, a latch 
mechanism will allow the gas valye 
to close under the command of the 
thermostat, but will not allow it to 
open until the faulty damper is re 
paired. With the locking screw in 
place, the valve may be opened manu. 
ally so that the gas burner may be 
operated during an interruption in the 
electric power supply. When power 
supply is resumed the control of the 
valve will automatically be returned 
to the room thermostat. Valve is for 
use with a.c. current only and for gas 
pressures not exceeding 4 oz. 
SIZES AVAILABLE—* to 2% in. 
MADE BY — Minneapolis - Honeywell 
Regulator Co., Minneapolis, Minn....9 





McAlear Temperature Controller 


NAME — McAlear 
troller. 
PURPOSE —For direct control of 
liquid and gas temperatures. 
FEATURES—Controller is said to be 
adaptable to boiler feed water heat- 
ers, hot water tanks, evaporators, and 
other applications where a _ uniform 
temperature must be maintained. 
Valve is bellows operated. 
SIZES—Valve construction of bronze, 
screwed ends only, % to 2 in., inclu- 
sive. Semi-steel, with bronze or stain- 
less steel trim, screwed or flanged, % 
to 4 in. inclusive. Larger sizes on 
special order. 
MADE BY—The 
Chicago, Ill. 


temperature  con- 


McAlear Mfg. (Co., 
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Anderson Unit Heater Valves 


NAME AND MODEL NUMBER— 
Vent-Rite unit heater valve, No. 55. 
PURPOSE—For venting air from unit 
heaters on one-pipe installations. 
FEATURES—Especially designed to 
withstand the unusual punishment 
created by the surges of condensate. 
Valve is of simple type design and 
has bell float and rugged bellows. 
MADE BY—Anderson Products, Inc.. 
Cambridge, Mass. ............-005- 11 





Frick Booster Type Conditioner 


NAME—Booster type air conditioner. 
PURPOSE—For installation in ducts 
which require additional cooling. 

FEAT URES— Booster consists of 
finned coils to be inserted in duct and 
a water cooled condensing unit for 
supplying refrigerant to the coil which 
is located outside of duct. The motor 
in the condensing unit is cooled by a 
water jacket and the condenser has 
cooled water on the outside so as to 
cut down losses from heat that would 
otherwise collect in the machinery 


“ space. In use, the cooling effect is 


employed entirely for lowering the 
dry bulb temperature of the air as the 
air has usually been treated for hu- 
midity before reaching the booster. 
MADE BY—Frick Company, Waynes- 
SGA kiendvessisindsawernias 12 





Friez Air Meter 


NAME—Friez direct reading, port- 
able Airmeter. 

PURPOSE—For the measurement of 
static air pressures from 0 to 0.3 in. 
of H,O, air velocities from 300 to 2000 
f.p.m., and stack drafts directly from 
a pointer and graduated scale. 
FEATURES—Instrument was devel- 
oped to meet the needs for an easy to 
use instrument for determining static 
pressures, air velocities, and stack 
drafts at a glance. Airmeter is of the 
diaphragm type and uses no liquids. 
It has a pressure range from 0 to .3 
inches of water. The velocity scale 
is unique in that it is divided into 4 
banks, each calibrated for a _ typical 
air temperature (0F, 70F and 200F). 
Readings at other temperatures can 
be interpolated over a range from 300 
to 2000 ft. per min. The pilot static 
head, which is offered for use with the 





airmeter, is so designed that it may 
be held as much as 12° out of line 
with the true direction of air flow 
without introducing any error. When 
not in use, the airmeter is protected 
by a steel slip-over cover. 

MADE BY—Julien P Friez & Sons. 
Baltimore, Md. ... 2... cc ccc ceccee 13 





Automatic Unit Heaters 


NAME—Automatic gas-fired unit heat- 
ers. 

PURPOSE—For space heating using 
natural or manufactured gas or fuel. 


’ FEATURES—Unit heaters feature an 


automatic flue which carries the pro- 
ducts of combustion to the outdoors. 
Automatic flue consists of a motor and 
blower connected in such a way that 
when the heater starts to work the 
products of combustion are automat- 
ically discharged out of doors. Also 
included is a safety pilot which turns 
off the gas as the pilot goes out or 
burns too low to insure ignition. 

SIZES AND CAPACITIES—Made in 
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5 sizes with a capacity range from 
85,000 to 200,000 B.t.u. per hour. 

MADE BY—Automatic Gas-Steam Ra- 
diator Co., Pittsburgh, Pa.......... 14 





Electrical Research Noise Analyser 


NAME—Industrial noise analyser. 
PURPOSE—For detecting flaws in 
running machinery. 
FEATURES—Device measures the in- 
tensity of sound at any preselected 
pitch and turns a deaf ear to all other 
noises. Should there be any variation 
from the normal sound frequency in- 
tensities, the dial warns the operator 
that his machine is defective and may 
“freeze up” or break down. Analyser 
consists of 3 parts: a microphone 
which converts the noise produced by 
the product under test into electrical 
impulses, electrical wave filters which 
pass from the microphone to the am- 
plifiers only the frequency bands of 
the squeaks or hums which occur 
when a faulty product is tested, and 
an amplifier and a meter which gives 
visual indication of the power level 
in the band being passed. Manufac- 
turer states that possible uses of the 
noise analyser are almost limitless in 
testing and checking electrical mo- 
tors, anti-friction bearings, compres- 
sors and gear units. 

MADE BY—Electrical Research Prod- 
ucts, Inc., New York, N. Y......... 15 
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Au-Temp-Co Dual Assembly 


NAME —Au-Temp-Co combination 
thermostat and humidistat assembly. 
PURPOSE—A dual assembly designed 
to be used where combination thermo- 
stats or humidistats are required. 
FEATURES—This dual assembly unit 
for use with combination thermostats 
and humidistats employs a_ sturdy 
metal cover finished in harmonizing 
dull antique silver. The base is con- 
structed of polished ebony. Either 
positive acting, modulating, or floating 
type thermostat or humidistat can be 
used with this assembly. The dimen- 
sions of the cover are 1% in. deep, 
2 in. wide and 4 in. high. The overall 
dimensions of the mounting base are 
4% in. wide and 4% in. high. 

MADE BY—Au-Temp-Co Corporation, 
OW BONE. Bios ss sucess sccaaease 16 





Spencer Steel Boilers 


NAME—Spencer steel boilers, K_ se- 
ries. 

PURPOSE—For supplying steam or 
hot water. 

FEATURES—Boiler is housed in an 
insulated steel jacket furnished in 
metallic blue-gray and red enamel. It 
is so designed that the oil burner or 
stoker can be installed at front or 
rear. All fire tubes are accessible by 


merely opening the flue door. Either 
instantaneous or storage tank type 
coils are furnished for supplying do- 
mestic hot water. Jackets are avail- 
able in either the standard or extended 
(enclosed unit) type. 

SIZES AND CAPACITIES—2 sizes 
with a Steel Heating Boiler Institute 
rating of 400 and 500 sq: ft. steam. 
MADE BY—Spencer Heater Division, 
Lycoming Manufacturing Company, 
Williamsport, Pa. ............00055 17 





United States Air Conditioning 
Registers 


NAME AND MODEL NO.—Air condi- 
tioning registers, 200 line. 
PURPOSE—Duo deflection air condi- 
tioning registers which will give up- 
ward flow up to 60 degrees and a 
downward flow to 45 degrees and a 
deflection to the right or left of 45 
degrees. 

FEATURES — Register grille is 
equipped with vertical bars adjusting 
to 45 degrees-right or’ 45 degrees left 
flow or 45 degree right and 45 degree 
left flow, or to any degree of deflec- 
tion between this limit. The back of 
the register is equipped with multi- 
louver blades that will give an up- 
ward or downward flow to 45 degree 
down to any desirable degree upflow 
up to 60 degrees. In other words, the 
manufacturer offers a duo deflection 
register that also has within its feat- 
ures of construction a complete face 
coverage of every square inch of face 
area by the air stream. 
LITERATURE AVAILABLE—Catalog 
No. 27. 

MADE BY—United States Register Co.. 
Battle Creek, Mich 





Raymond Vent Radiator Valve 


NAME—Raymond Dri-Vent radiator 
valve. 

PURPOSE—For venting air from ra- 
diators. 

FEATURES—Manufacturer states that 
valve vents from 50 to 100% more air 
than customary valves at low pressure 
without spitting any water at either 
high or low pressures. The valve is 
also said to meter and control the flow 
of air through it so that it gives the 
same venting rate at high pressures 
as it does at low pressures. Valve has 
inner and outer chambers with sep- 
arate passages for air and water be- 
tween the chambers. The lower pass- 
age is for water and is always closed 
by a water seal so that no bubbles of 
air can enter bottom of- float chamber 
to cause spitting. The upper passage 
is for air and is restricted in size to 
cause a pressure drop. When the 
pressure in the radiator is more than 
3 ounces, this pressure drop is suffi- 
cient to force water from the outer 
chamber into the _ float chamber 


WATER PASSAGE 


through the water passage and the ‘ 
by raise the float to throttle the vent 
port and maintain the venting 
constant at all pressures above 

ounces. Valve is furnished in bright 


nickel finish which is similar to satin 
finish. : 


MADE BY—F. I. Raymond Company; 
Ohtcago, TU. .... 22. ccescccccec odin 19 


§ 





Bristol pH Recorders and Controll 


NAME-—Bristol pH recorders and con 
trollers. : 
PURPOSE—For measuring pH valu 
of fluids. ’ 
FEATURES—Shielded glass and Cal 
omel electrodes are used for measure 

ment and control. Two types of elec-7 

trode assemblies are offered, (1) the 

enclosed flow type (solution under = 

measurement is pumped or allowed to 

flow through the chamber) and (2) an — 
immersion type (designed for immer- | 
sion in tanks and vats). Electrodes © 
are of such a size that they are con- | 
veniently handled and are rugged © 
enough so as to require no special * 
handling precaution. It is said that 

they can be used in either viscous or 

semi-solid substances and in rapidly 

circulating or flowing liquids. Tem- — 
perature changes are automatically E 
compensated for. Recorders are offered © 
in two general types, wide strip-chart © 
model and the round-chart model, 7 
while automatic controllers are offered © 
in both electric-and air-operated mod- 1 
els. 4 
LITERATURE AVAILABLE—Bulletin | 
536. 
MADE BY—The Bristol Co., Water- © 
rr 20 | 
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6 4- WNIT HEATERS 


| Z | Only FEDDERS 


& fe UNIT HEATERS 
\ Ra “Pes. _ me Have All These Features 


EXCLUSIVE 3 to 1! RATIO 
STREAMLINE TUBES’ combine 
maximum heat transfer with efficient 
air handling. 


EXCLUSIVE NON - CLOGGING 
SADDLE FINS are designed to re- 
duce dirt accumulation by eliminat- 
ing horizontal areas on fin surface. 



















| a < < M3. EXCLUSIVE FULL - FLOATING 
FEDD ER S : ite. . MOUNTINGS eliminate destructive 
retin tine _ : ~~ thermal stresses between heating ele- 


ment and cabinet. 


EXCLUSIVE DOUBLE HEADERS 


are manifolded at center, producing 


TUBES 





freer, more uniform distribution of 
steam. 


EXCLUSIVE INDIVIDUAL TUBES 
AND FINS are designed to allow 
each tube to ‘‘give’’ laterally, thus 
relieving differential expansion stress- 
es between adjacent tubes. 


EXCLUSIVE MONO-PIECE CABI- 
NETS combine light weight, rugged 
strength, extreme rigidity, one-piece 
simplicity that eliminates dozens of 

















aw 


ee 





teat bolts, nuts and washers, leaving 

$85 S245 ¥ nothing to rattle, come loose or col- 
1's lect dirt. Extra deep cabinets en- 

po pt Le agel DEEP close the fan and motor. 

eee with attrac- 

S255: tive finish, streamline QUIET OPERATION is the result 

y. ° 2 se adjustable louvers and of sound deadening material, rigid 

ae 0S RES - complete harmony of cabinet construction, motor mounted 

G22 hitirn ag pean ha a in rubber isolating vibration, and cor- 

EE oe MG inane citemaniliiteds rect functional design of every part. 





iit CO SSNERERRRSE REE? ‘ . AND MANY OTHER FEATURES 
lik m3 _ are shown in Bulletin 573. Write 
agri: aa for your copy today. 


FEDDERS <"tic. BUFFALO 
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Hartzell Propeller Type Fan 


NAME — Hartzell propeller type fan 
with motor entirely outside of air 
stream. 

PURPOSE — For use in spray booth 
work and other installations where 
location of motor in the air stream is 
undesirable because of the presence 
of inflammable fumes, extreme heat, 
or abrasive or corrosive elements. 
FEATURES — This fan incorporates 
the patented Charavay over-lapping 
ring which, it is said, increases the 
delivery of air by preventing back 
flow of air at the propeller tips. The 
base on which motor rests is welded 
to this ring and also to a shield below 
it which encases the belt. This shield 
is shaped to prevent minimum resis- 
tance to air flow. Propeller shaft bear- 


ings are entirely inclosed within a= 


housing which is welded to the belt 
shield and two double steel supporting 
rods are also welded to both housing 
and ring. Motor platform is hinged at 
base so that belt tension can be ad- 
justed. A special propeller is employed 
and the manufacturer states that it 
operates quietly and holds air delivery 
well against back pressure. 
SIZES—Standard sizes of from 17 to 
28 in. propeller diameter. Other sizes 
on special order. 

MADE BY—dHartzell Propeller Fan 
Company, Piqua, Ohio. ............ 21 


M-H Summer-Winter 
Boiler Controller 

NAME AND MODEL NO.—Summer- 
winter controller L147. 
PURPOSE—For controlling the tem- 
perature of hot water boilers during 
winter and summer to insure both 
adequate heating and _ service hot 
water. 

FEATURES—A controller is perma- 
nently adjusted by the installer to 
maintain the minimum boiler tem- 
perature necessary to provide the do- 
mestic hot water supply—normally 
about 150F. A high limit aquastat is 
also permanently set by the installer 
and functions only as a safety control 
or high-temperature cutout. In opera- 
tion the burner is operated by the L147 
controller, but anytime the room ther- 
mostat calls for heat, the boiler tem- 
perature will be increased just suffi- 
ciently to take care of the heating 
load. In other words, when there is 
a thermostat demand, the boiler tem- 


perature will automatically fluctuate 


between the temperature settings on‘ 


the L147 controller and the high limit 
aquastat in accordance with the heat- 
ing load. 

MADE BY — Minneapolis-Honeywell 
Regulator Company, Minneapolis, Minn. 





Kieley & Mueller Liquid Level 
Controller 


NAME—Liquid level controller. 
PURPOSE—For automatically con- 
trolling liquid levels. 
FEATURES—This line of liquid level 
controllers is manufactured in floats 
from 6 to 12 in. Bodies may be of 
cast steel, semi-steel, alloy steel, and 
other special construction including a 
special method of lead lining for acid 
services. The ball bearing stuffing box 








TO OBTAIN FURTHER INFORMATION ON NEW EQUIPMENT 


On the list below circle the item number of the equipment in which you are 
interested, using the number found at the end of each item. 


2 3 4 5 6 7 


15 16 17 18 19 


8 9 10 11 12 13 14 


20 «21 22 23 24 


(This service available only to engineers or executives) 
Fill in your name and address, detach and mail to 
HEATING & VENTILATING, 148 Lafayette St., New York, N. Y. 


Business Address 
City and State 
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construction is novel in that the pack. 
ing is completely removable from the 
stuffing chamber without breaking the 
connection of the box in the fiat 
chamber and thereby maintaining true 
alignment on the float shaft at all 
times. The manufacturer states that 
there is almost complete lubrication 
on the shaft and that there is a min- 
imum of metal to metal contact, there 
by reducing frictional loss. It is said 
that these float chambers are being 
constantly used in operating up to a 
2-in. valve directly connected to a 6-in, 
float. 

MADE BY—Kieley ¢& Mueller, Inc, 
NOW VOT CU s. ici cciws i ceese see 23 





Wiegand Electric Unit Heaters 
NAME AND MODEL NO.—Chromalox 
Type UB electric unit heaters. 
PURPOSE—For heating offices, rooms 
in factories and like application. 
FEATURES—Unit heater consists of 
a Chromalox Koilfin strip heating 
unit mounted in cylindrical housing. 
All connections are made inside the 
base which has a removable bottom 
cover. Louvers on the heater can be 
tilted to 30 degrees to direct the warm 
air stream downwards. Two, three, 
four and five kilowatt heaters have a 
handle on the top for portable use. 
Thermostatic switch opens a heater 
circuit if the normal operating tem- 
peratures are exceeded. 

SIZES AND CAPACITIES — 8 sizes 
with capacities ranging from 2 to 15 
kw, air volumes from 260 to 600 c.f.m. 
MADE BY—Edwin L. Wiegand Com- 
pany, Pittsburgh, Pa. ........+++++ 24 
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THIS NEW HEATER 


produces a new sensation - 








This new heater with a discharge that slowly 
revolves creates such an active state of air 
turbulence, without drafts, that it produces an 
entirely new sensation of fresh, live, invigor- 
ating, comfort-giving heat. 





NO ACCUMULATION pF HEATED AIR 
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IWLY REVOL 














Top Photo—Trans-Continental Aeroplane 
Hangar in which 2 fixed and 2 Type R 
heaters are used. 


Center Photo—Airport Machine Shop 
Division of large aeroplane manufacturer 
—repeat order for 8 Type R Heaters. 








In 1922, Wing pioneered light weight suspended unit heaters 
and the circulation of warm air vertically downward from 


‘ overhead spaces, preventing overhead heat accumulation and 
attendant waste. 


Bottom Photo—Heavy Equipment Shop 
--8 Type R Heaters used. 





The original Wing Featherweight Unit Heater (1922) was 


designed to improve heat distribution. Multiple discharge 
outlets accomplish this. 


This new heater with a discharge that slowly revolves assures 
still more perfect distribution. Even in plants where equipment 
or other objects would obstruct the flow of heat from fixed 


discharges, complete coverage to walls and remote corners 
is easily accomplished. 


L.J. Wing MfG.Co. 
158 W. 14th Street, New York, N. Y. 


maa 


Merweight 
UNIT HEATERS 
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Distributes heat even 
to the walls and re- 


ae 
mote corners of the wre ) Be 


plant. 
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HE number of variables which affect the summer 

air conditioning load is high, and the dry-bulb tem- 
perature of the outside air is of much less importance 
among the other variables than it is in connection with 
winter heating. It is doubtful if any one single factor 
can ever be used to show load proportionality for dif- 
ferent types of buildings in the summer as it can in 
winter with the degree day. 

However, where there is little internal load, either 
sensible or latent, such as in residences, some such 
simple proportionality may exist. Research at both 
University of Illinois and by Detroit Edison Company 
indicates that the load unit for residences for summer 
may be the summer degree hour above 85F. 

The figures below show the number of degree-hours 
of current interest for a number of cities.* To obtain 
them, 85 was subtracted from the hourly temperatures 





*Maximum, minimum, and average seasonal totals of summer de- 
gree hours are included in both tabular and map form in the Air- 
Conditioning Engineers’ Atlas, by Strock and Hotchkiss, The Industrial 
Press, 148 Lafayette St., New York. Price, $2. 


Summer Degree-Hours for August 






for each hour it was over 85F, and the results totaled 
for the periods. 

The first two columns of figures are the degree hours 
totaled for August, 1939 and August, 1938. The third 
and fourth columns show the maximum and minimum 
number of degree hours experienced during the Augusts 
in the eight-year period from 1932 to 1939, inclusive. 

The fifth and sixth columns show the cumulative 
totals for the summer (1939 and 1938) up to and in. 
cluding August 31. The last two columns show these 
cumulative seasonal totals for the year having the 
highest and lowest cumulative total up to August 31. 

In two cities—Houston and Portland, Oregon— 
August, 1939 had the greatest number of degree hours 
of any of the eight years for which records are ayaijl- 
able. In seven cities—Birmingham, Cincinnati, Des 
Moines, Grand Rapids, Indianapolis, St. Louis and 
Toledo—the August figures were the lowest of any of 
the eight years of record, while in San Diego and San 
Francisco, the previous August lows were equaled. 











AUGUST, 1939 


SUMMER DEGREE-HOURS (ABOVE 85F)* 















































































































































i Auc. | Ava, | Aue. | AvuG., SEASON, TOTAL TO AUGUST 31 

icig 1939 19388 | Max.7 | MIN.+ | 1939 | 1938 | Max.+ | MING 

Baltimore ........... 548 594 688 140 1412 1333 2011 1062 
Birmingham ......... 344 1065 1258 344 1431 1993 3591 1431 

Bismarck ........... 484 560 863 306 1169 924 4504 924 

NS i sok ewe 17 207 258 1 239 354 732 204 

MMO 4... cece cee 4 13 78 0 29 17 113 11 

Cincinnati ........... 133 260 988 133 489 620 3548 489 

Cleveland ........... 19 92 102 10 119 142 651 119 

Columbus ........... 226 420 796 115 805 913 2518 751 

Des Moines .......... 57 875 1654 57 1517 2096 6317 1492 

Detroit .............. 64 193 566 39 408 339 1804 339 

Ft. Wayne .......... 62 216 681 19 452 336 2741 336 

Grand Rapids ....... 72 186 385 72 526 293 1845 293 

Houston ............. 1293 1008 1293 806 3547 2581 3868 2581 

Indianapolis ......... 100 318 1494 100 723 585 4128 585 

Kansas City ......... 560 2102 4623 368 3618 4305 11658 2477 

Memphis ............ 510 1317 1787 352 1696 2561 4588 1696 

Milwaukee ............ 31 183 276 0 291 232 1059 232 

Minneapolis ......... 179 297 710 94 816 535 2895 535 
; New Orleans ......... 694 1383 1383 580 2194 2808 2918 1860 
Philadelphia ......... 243 298 362 25 713 580 1244 577 
Pittsburgh .......... 68 194 285 50 282 363 1175 282 
Portland, Ore. ....... 328 , 4 328 2 _ 776 528 776 150 

Richmond, Va. ....... 382 522 876 189 1135 886 2121 886 

PL. Cee bivsunee 50 1269 2938 50 1317 2483 7827 1317 

San Diego ........... 0 0 9 0 15 0 15 0 

San Francisco ....... 0 0 3 0 0 0 45 0 

Savannah ........... 618 1505 1505 446 2327 2601 3084 2096 

NS gg bcc sh vowseess 32 264 625 32 333 433 1932 333 

Washington .......... 501 ATT 641 95 1216 1166 1817 1146 












+See text for definition of this term. 
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*Computed from data made available through the cooperation of the U. S. Weather Bureau. 
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CURTIS Water Jacketed 
Cylinders Increase Efficiency 





of Larger Capacity Units 






The Curtis Line includes condensing units from 1/6 to 30 
H. P., both air and water cooled, but all Curtis compres- 
sors above 5 H. P. are water cooled for increased efficiency 
and lowered operating costs. The prime purpose of the 
unit is to effect the transfer of heat, and water cooled com- 
pressors makes possible a more rapid transfer. Cooler cyl- 
inders assure better lubrication; cooler gas allows more 
gas to be compressed with each piston stroke. Particularly 
in large capacity installations, water cooling carries away 
heat rapidly and economicaliy. 





This is only one of 
many engineering 
refinements offered by Curtis which contribute much to the 
high efficiency and dependable, trouble-free perform- 
ance of Curtis condensing units. 


It will pay you to find out more about Curtis. Write today. 
CURTIS REFRIGERATING MACHINE COMPANY 


Division of Curtis Manufacturing Company 


1999 Kienlen Ave. St. Louis, Mo. (a9 S)]-aei= 


oe ee Se On | 














15 H. P. Shell and Tube 
Type Condensing Unit. 


The Curtis Storeand 
Office Cooler — 3 and 5- 
ton sizes. 


: 
: 
: 


a AIR CONBITIONING -- 
ee : coe COMMERCIAL 
Builders of Condensing Units since 1922 ——————————ae 





RESEARCH PRODUCTS CORPORATION 
Re-Fil- Able Walton Air Filters 


ASBESTOS INSULATION 





Type W-R 
¥ 











Permanent 
Steel Frames 





a 


SHEET METAL 
SCREWS WITH 
WASHERS 








[A 
METAL CORNERSY 








The permanent steel frames of Walton Air Filters 


FOR MODERN HEATING never have to be replaced. They eliminate the need 





for separate frames on filter pads, and make a neater, 

and AIR CONDITIONING well fitting job. | 
For the insulation of ducts and all types of air- 
conditioning equipment, use CAREYCEL sheets Replacement costs are reduced and you are assured 
and blocks— a fireproof, low-cost, high efficiency, of a steady volume of repeat refill business. 
asbestos board. Light weight (approx. 1% Ibs. 
-y board foot); negligible shrinkage; easy to Let us show you the many other features that make 

and apply; makes neat appearing jobs. Ask the type W-R Walton Re-Fil-Able Air Filters better, 
your Distributor or write for folder and samples. ‘ e 
Address Dept. 49. more economical and more efficient. 





THE PHILIP CAREY COMPANY © Lockland, Cincinnati, Ohi 
Dente ae cee RESEARCH PRODUCTS CORP. 
BRANCHES IN PRINCIPAL CITIES MADISON, WISCONSIN 
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Ric-wiL with Dry-paC—that’s a SAFE 
combination! Your investment, steam, is locked in— 
the robbers, moisture and leakage, are locked out. 
You wouldn’t buy a SAFE without confidence in its 
maker. Why trust your underground steam to an un- 
proved, experimental system of conduit? Get gen- 
uine Ric-wiL, the SAFE, reliable system, which has 
withstood for over a quarter of a century the on- 
slaughts of both time and imitators! Get GENUINE 
Dry-paC Insulation! 

Shown below is Ric-wiL SuperTile Conduit, an extra weight, heavy 
duty system designed for underground lines run beneath traffic, and 
for systems laid in trenches of unusual depth. Ric-wiL also makes 
Cast Iron Systems for use under railway traffic, Standard Tile Sys- 
tems for ordinary conditions found in steam heating or power lines, 
and Ric-wiL Insulated Pipe Units, a pre-fabricated Armco Iron Unit 
(including insulation, pipes, and all accessories) delivered complete 
and ready to go into the ground. Descriptive bulletins on any or all 
Ric-wiL designs sent promptly on request. 

The RIC-WIL Co., Union Commerce Bldg., Cleveland, Ohio 
New York San Francisco Chicago 


Agents in Principal Cities 


AE 


Ric-wil SuperTile 
(rorarere tnt 


WATERPROON 
Loe-eiP 


PATENTS APPLIED 


CONDUIT SYSTEMS FOR 
UNDERGROUND STEAM PIPES 





NEW TRADE LITERATURE 


Air Conditioning. A standard size 12-page catalog en- 
titled, “Modern Air Conditioning for Theaters Around 
the World.” Illustrates and describes applications of 
Worthington Carbondale air conditioning in varioys 
theaters throughout the world, also includes diagrams 
of typical theaters and photographs of Worthington 
Carbondale refrigerating and air conditioning equip- 
ment. CARBONDALE Division WorTHINGTON Pump anp 
Macuinery Corp., Harrison, N. Y. 0000000 25 


Air Conditioning Equipment. A 36-page standard 
size bulletin F, describing the Recoy refrigerating and 
air conditioning equipment. Gives information on 
forced convector cooling units, floor and ceiling type 
blower cooling units, freezer blower units, wall type 
units, coolers, evaporative condensers from 4 to 100 
tons, brine spray cooling units, direct expansion coils 
for air conditioning, blast heating coils and coils for 
various refrigerated boxes and fixtures. Rerricera- 
TION Economics Co., Inc., Canton, OnI0 


Bearing Bronze. An 8-page booklet in the shape of 
a bronze tube, listing the sizes and weights of Johnson 
Bronze Bars which are being carried in stock at their 
sales offices and warehouses. JoHNsSON Bronze Com- 
pANy, New Cast ie, Pa 


Convectors. A 24-page two-color catalog giving com- 
plete information concerning the use of convectors, in- 
stallation drawings and capacity tables. Younc Rapr- 
ATOR ComPANy, RACINE, WIG. ............::cc:::ceeeteeeee 28 


Duct Lining..A standard size, 4-page folder, Form 
AC-23A, on Johns-Manville Airacoustic sheets. Folder 
describes the control of noise transmission and the fire 
safety of Airacoustic in air conditioning ducts. A useful 
item in this folder is a formula for determining the nec- 
essary amount of Airacoustic lining that is required for 
maximum sound absorption. JoHns-ManviLiLe, New 


Rs, “Slick: scssiisincsrnnniascrnianentinoaninitasaouniestaa auinlaiainaaliaal 29 


Expansion Joints. A revised 12-page illustrated de- 
scriptive bulletin No. 35-15A on the Apsco piston ring 
expansion joint. This device can be completely un- 
packed and repacked under full operating pressure 
without shutting off steam or interrupting service. 
American District STEAM Company, Nortu Tona- 
Is Ws Wave nctisvccsicasticacbnsitccaccsdtectandaduatnesmaale 


Heating Systems. A 20-page, standard size, con- 
-sumer booklet entitled, “Choosing the Heating System 
for your Home.” The various types of heating systems 
illustrated and described include gravity warm air, 
forced warm air, one-pipe steam, two-pipe steam and 
vapor, gravity hot water and forced hot water heating 
systems. Coal, oil, and gas fuels are discussed, as well 
as stokers, oil burners, and automatic heating controls. 
The four ways to insure satisfaction in heating systems 
are described under the headings of intelligent analysis, 
planning the system, guaranteed installation and prompt 


service. CRANE Co., 836 So. Micuican AveE., a 
B kcoisisrninrarnticaccantiainenscadlncundaddedtninestamaaaana 


Prefabricated Ducts. A standard size, illustrated, 
24-page catalog No. 1200, illustrating and describing 
the new 1200 series system of prefabricated ducts and 
fittings. Gives information, dimensions and list prices 
of various types of duct fittings and accessories. THE 
Wituramson Heater Co., Cicinnati, Onto...........-.- 32 


OCTOBER, 1939, HEATING & VENTILATING 








rigerating Apparatus. A standard size 12-page 
es 300, aan and describing the Trane 
Turbovac, which is a self-contained unit for supplying 
chilled water for large comfort air conditioning installa- 
tions. Gives details of construction and cycle of opera- 
tion, mechanical specifications, capacity data and rough- 
ing-in dimensions. Tue Trane Company, La Crosse, 


BD ns ceed imntl ankicaannenv idee hialasinGaleubsedti ania Bae 33 


Refrigerant Evaporators. A 20-page two-color cata- 
log giving full information concerning the use, applica- 
tion, capacity tables and best methods of installation of 
Young evaporators. These evaporators are designed to 
be used with Freon, methyl chloride or any common 
refrigerant. Younc Raprator Company, Racine, Wis. 


ec atetlh cxlaadeandnutleussrtantisna dime alee 34 


Steam Heating. A standard size 24-page brochure, 
entitled, “Comfort Conditioning by Dunham.” A non- 
technical discussion of the principles and applications 
of the Dunham method of heating. Novel X-ray trans- 
parent window pages visualize in a compelling manner 
the method of temperature control. C. A. DunHam 
Company, CHICAGO, ILL.............eccecceccee ccc eteteeeteeeeees 35 


Underground Conduit. A 12-page illustrated bulletin 
No. 35-67B, on tile conduit for steam and hot water lines. 
Describes ADSCO Bannon tile conduit, also gives data 
on ADSCO cast-iron conduit for reinforcing steam lines 
under roadways, and on ADSCO Fiberglas insulation 
for the thermal insulation of underground lines. AMER- 
icAN District STEAM Company, NortuH ToNnawanpa, 


Ae er EO Om ener I Ome Pe ANT RN 36 


Valves. A 24-page, pocket size booklet Form 183, 
entitled “The Inside Story of Jenkins 125 lb. Iron 
Valves.” Booklet presents a photograph study of all 
iron valve types and analyzes the factors of valve life 
and maintenance to show how sizable savings in valve 
repair and replacement can be made. Booklet con- 
cludes with a handy reference chart which gives types, 
sizes and figure numbers for ordering. JENKINS Bros., 
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Valves. A standard-size, 12-page catalog, V-129, 
describing the new Nordstrom flexible coupling valves. 
The valves are manufactured with hub ends which 
makes it possible to connect to steel or cast iron pipe 
through the use of any standard flexible coupling. 
Merco Norpstrom Vatve Co., Sussipiary oF Pirts- 
BURGH EquiTaBLe Meter Co., Pitrssurcu, Pa......... 38 


_ Valve Discs. A small folder, describing the company’s 
improved valve disc and including a price list for this 
product. Gortze Gasket & Pacxinc Co., Inc., New 
MO, TE Fics cs ssvinsccssencsnenindicacaiasssasdvendiniotes 39 


TO OBTAIN COPIES OF TRADE LITERATURE listed in 
this issue, circle on the list below the publications wanted, 
using the item number at the end of each review; fill in 
your name and address, mail to 


HEATING & VENTILATING 
148 Lafayette St., New York, N. Y. 


25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 


(This service available only to engineers or executives) 
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Precision Built 
for All-Weather Control! 


To simplify building heating design and in- 
stallation problems ... to give owners more 
economical, trouble-free performance .. . 
select an AU-TEMP-CO All Weather Micro- 
Balanced Heat Control System. Precision 
built for precise 3-Point Control. Pays for 
itself in short time by eliminating cost of 
heat wasted by ordinary systems during 95% 
of average heating season. 


3-Point 
Control 


Big heating savings are at- 
tributed to the unique operat- 
ing features of AU-TEMP-CO’s 
improved 3-Point Micro-Bal- 
anced Controller. Simple in 
design, efficient in performance, 
this device (1) accurately 
measures both outside and in- 
side temperatures, (2) meters 
the steam supply only as re- 
quired, and (3) maintains a 
constant radiator output tem- 
perature to meet the existing 
weather conditions. 








The 
Control 
Panel 


By means of a simple 
low-voltage cable con- 
nection, AU-TEMP-CO’s 
improved Control Panel 
governs the operation of 
the 3-Point Controller 
with (1) a program clock 
which automatically 
switches the Controller 
from day to night oper- 
ation, and (2) automatic 
day and night switches for manually 
increasing, decreasing or normalizing 
the Controller setting. (Locked hinged 
door with pilot lights not shown.) 





Motorized Steam 
Control Valve 


Embodying important improvements in 
design and construction, AU-TEMP-CO’s 
compact new Motorized Control Valve 
performs its part of the system’s func- 
tions—control of steam supply to build- 
ing or zones— with precise dependability. 
Motor is reversing type, rugged and 
efficient. Valve has renewable seats and 
discs providing gradual opening and 
modulating action. 


ONE OF A SERIES OF NEW AND IMPROVED AU-TEMP-CO CONTROLS 






Write for latest bulletins 
and control data, 


U-TEMP-CO 


CORPORATION 


ONE PARK AVE. NEW YORK, NS 


Automatic Controls and Systems for every heating, air conditioning 
and process control purpose. 
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hen buying automatic controls 
for heating and air conditioning, it is impor- 
tant that you take into consideration the 
question of the operating life of a control. 


Years of trouble-free control performance are 
largely dependent upon the type and make 
of the actuating element used in the control. 


If the temperature actuating element in the 
control is of a type that may be subject to 
leaks or an element that may “‘creep,”’ the 
control soon ceases to function properly. 


This cannot happen in controls equipped 
with Chace High Temperature Bimetal, be- 
cause it represents a new achievement in the 
development of bimetals that will outlast the 
entire heating unit itself. It offers unvaried 
action, even at excessive temperatures. Its 
precision is exact—year in and year out— 
its movement always remains the same. 


The slightest shift or variation in the actuat- 
ing element of a temperature control may 
seriously impair its operation. All such in- 
herent defects make disgruntled customers 
and create needless service expense. You 
can protect your interests by selecting con- 
trols equipped with Chace High Temperature 
Bimetals. They represent a stamp of quality. 


Buying wisely is looking ahead. 


Control manufacturers are invited 
to consult us regarding the type 
of Chace Thermostatic Bimetal best 
suited to meet specific demands. 


\W.M.CHACE CO. 


1606 Beard Ave.,DETROIT, MICHIGAN 








OCTOBER 5-7, 1939. Third annual joint meeting of the 
Fuels Division of the American Society of Mechanical 
Engineers and the Coal Division of the American In- 
stitute of Mining and Metallurgical Engineers. Heag. 
quarters at the Deshler-Wallick Hotel, Columbus, Ohio, 
Chairman of Arrangements Committee, R. A. Sherman 
Battelle Memorial Institute, Columbus, Ohio. : 


OCTOBER 5, 1939. 20th Anniversary dinner of the Plump. 
ing and Heating Industries Bureau at the Palmer 
House, Chicago, Ill. Chairman, John J. Calnan, Plump. 
ing and Heating Industries Bureau Committee of the 
National Association of Master Plumbers. 


OCTOBER 5, 1939. Fall meeting of the Central Supply 
Association scheduled to take place at the Palmer 
House, Chicago, Ill. Secretary, W. E. McCollum, Cen. 
tral Supply Association. 


OCTOBER 9-12, 1939. 21st annual convention of the Amer. 
ican Gas Association to be held at the Hotel Pennsyl. 
vania, New York, N. Y. Chairman of the Program 
Committee, Mr. George F. Mitchell, president of the 
Peoples Gas, Light and Coke Company, Chicago, II], 


OCTOBER 11, 1939. Safe Practice conference for safety 
engineers and industrial physicians of Pennsylvania 
industries. Bellevue Stratford Hotel, Philadelphia, Pa. 
Sponsored by the Commonwealth of Pennsylvania, De- 
partment of Labor and Industry, Harrisburg, Pa., 
William H. Chesnut, Director. 


OCTOBER 17-20, 1939. 68th Annual Meeting, American 
Public Health Association, William Penn Hotel, Pitts. 
burgh, Pa. APHA headquarters, 50 West 50th St, 
New York. 


OCTOBER 30-31, 1939. First fall meeting of the American 
Society of Heating and Ventilating Engineers, Atlanta, 
Georgia. Headquarters, Atlanta Biltmore Hotel. Chair- 
man of Arrangements Committee, L. F. Kent, P.O. Box 
1673, Atlanta, Georgia. 


NOVEMBER 10-11, 1939. Annual Meeting, Eastern Air Con- 
ditioning Conference, Lehigh University, Bethlehem, Pa. 
American Society of Refrigerating Engineers cooper- 
ating. Headquarters, ASRE, 37 West 39th Street, 
New York, N. Y. 


NOVEMBER 15-16, 1939. American Management Associa- 
tion production conference on Industrial Preparedness. 
Headquarters, The Palmer House, Chicago. 


JANUARY 15-18, 1940. Sixth annual convention of the Re- 
frigeration Service Engineers Society in conjunction 
with the Second All-Industry Refrigeration and Air 
Conditioning Exhibition sponsored by the Refrigeration 
Equipment Manufacturers Association, to be held in 
Chicago. National Secretary of the Society, H. T. 
McDermott, 433 N. Waller Ave., Chicago. 


JANUARY 16-18, 1940. 35th Annual Meeting, American 
Society of Refrigerating Engineers, Hotel Blackstone, 
Chicago, Ill. ASRE headquarters, 37 West 39th St., 
New York. 


JANUARY 22-24, 1940. Annual convention, National Warm 
Air Heating and Air Conditioning Association, Hotel 
Hollenden, Cleveland, Ohio. To be held in conjunc- 
tion with the Sixth International Heating and Ven- 
tilating Exposition. NWAH & AC Assoc., Managing Di- 
rector, 5 BE. Long St., Columbus. 


JANUARY 22-26, 1940. 46th annual meeting of the Amer- 
ican Society of Heating and Ventilating Engineers, 
Hotel Statler, Cleveland, Ohio. To be held in conjunc- 
tion with the Sixth International Heating and Ven- 
tilating Exposition. ASHVE, 51 Madison Ave., New 
York. 


JANUARY 22-26, 1940. Sixth International Heating and 
Ventilating Exposition to be held at Lakeside Hall, 
Cleveland. Exposition under the direction of Charles 
F. Roth, International Exposition Co., Grand Central 
Palace, New York. 
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WITH THE MANUFACTURERS 





The Bryant Heater Company, 
Cleveland, Ohio, has appointed 
Edward R. Downe as chief engi- 
neer. Mr. Downe was formerly 
vice-president and chief engineer 
of the American Gas Products 
Division of the American Radiator 
Company, where he had full 
charge of production of gas fired 
heating equipment manufactured and sold by that 
company. 


The Celotex Corporation, Chicago, Ill., has ap- 
pointed W. C. Rodd as advertising manager. Prior to 
his appointment, Mr. Rodd was assistant to H. W. 
Collins, vice president in charge of merchandising. 


Crane Company, Chicago, has appointed Russel G. 
Creviston to fill the newly-created position of director 
of trade relations. The objective of this move is to en- 
able the company to make more effective contributions 
to trade activities in industrial, plumbing, and heating 
fields. Mr. Creviston will also develop certain phases 
of marketing for the company. He is succeeded as 
manager of advertising and sales promotion by H. H. 
Simmons, who has been advertising manager of the 
company. Both promotions were effective Sept. 1. 

Mr. Creviston was director of advertising sales pro- 
motion for Crane Company for the past 10 years. Mr. 
Simmons has been engaged in advertising merchandis- 


Edward R. Downe 





ing for the past 15 years, four of which have been spent 
with Crane Company. 


Link Belt Company, Chicago, Ill., announces that 
Richard W. Yerkes has resigned as secretary-treasurer 
after 50 years of service. 


May Oi Burner Corporation, Baltimore, Md., has 
appointed Edward P. Hayes as vice-president in charge 
of sales. Mr. Hayes was formerly general sales man- 
ager of the Fox Furnace Division of American Radia- 
tor and Standard Sanitary Corporation. 


The Mercoid Corporation, Chicago, Ill., has appoint- 
ed R. E. Michel Company, 1001 Greenmount Avenue, 
Baltimore, as distributor of Mercoid Controls. A com- 
plete stock of standard controls will be carried. 


Norge Division, Borg Warner Corporation, Detroit, 
has appointed James A. Sterling to the post of general 
merchandising manager of all Norge products. Mr. 
Sterling who was formerly advertising and sales pro- 
motion manager will be succeeded in that position by 


George G. Whitney, formerly assistant advertising 
manager. 


Revere Copper and Brass Incorporated, New York, 
has appointed R. C. Dalzell as technical advisor to its 


Baltimore division, with headquarters at 1301 Wicomico 
Street. 


The Ric-Wil Company, Cleveland, Ohio, announces 
the retirement of Harry W. Tucker, treasurer and east- 
ern sales manager, 101 Park Avenue, NewYork City, 
effective August 1. Mr. Tucker’s interest in the com- 
pany has been purchased by C. Gottwald and associ- 
ates. The management otherwise remains unchanged. 
The New York branch office will be maintained. 





ADSCO-BANNON CONDUIT 


TILE CONDUIT FOR UNDERGROUND LINES 








superiority. 





Pipe Supports Completely within Conduit. 
--Speed Installation, Reduce Labor Cost 


After the base drain and bottom half of ADSCO-Bannon Tile 
Conduit have been installed, the pipe supports can be dropped 
into place as quickly as a workman can walk down the trench. 
The pipe supports fit into recesses in the ribs of the support 
sections of conduit and are wholly contained within the conduit. 
No adjustment or alignment required. No material or labor cost 
for cementing pipe supports. Installation of pipes can proceed 
as soon as lower half of conduit is in place. 

Extensive tests of this pipe support construction under loads 
far in excess of ordinary pipe load conditions have proved its 


Submit details of your next tile conduit installation for prompt 
quotation on ADSCO-Bannon Tile Conduit or write for illus- 
trated Bulletin No. 35-67V. 





AMERICAN [PISTRICT STEAM COMPANY 


NORTH TONAWANDA, NY. 
IN BUSINESS OVER SIXTY YEARS 
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